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CLASSIC 

Build Our Antique 
Solid Ash Toboggan 




HOME STEREO 
HARDWARE FOR 
ULTIMATE SOUND 

• Top Compact 
Disc Players 

• Ultrapower Amps 

• Best-Sounding 
Speakers pH 




America's best-selling mini-van* 

Your first look tells you Aerostar is a 
superbly versatile mini- van, with a style all 
its own. Its design is sleek, modern, aero- 
dynamic. The wind works for it, not against 
it. With luxurious touches throughout and 
its special options, Ford Aerostar is America's 
best-selling mini- van. 

New Eddie Bauer style. 

This year there's a sporty jB^Mia/^^m^ 
model with dual front Captain's Chairs, 
special two-tone paint, unique interior 
appointments, and more. It's Aerostar with 
the good looks of the great outdoors ! 



Designed to move you. 

But Aerostar's success isn't based only on 
distinctive looks. Its standard 3.0L V-6 has 
multi-port Electronic Fuel Injection for easier 
starting and smooth running. It delivers a 
spirited 145 horsepower. That's greater than 
any Chrysler mini-van. And it's powerful 
enough to tow an impressive 4900 lbs?* 

Living room. 

Aerostar's advanced styling gives you loads 
of useable space. It comfortably seats up to 
7 people/ Or remove both rear seats, and 
create 139 cu. ft* of cargo space. You can 
even convert Aerostar into a sleeper with the 




Nobody does it better. . , 

the 1988 Ford Aerostar. 




folding seat-bed option. + All this in a mini- 
van that's a breeze to handle and park, prac- 
tically anywhere, even inside your garage, 

6-Year/ 60,000-Mile Powertrain Warranty, 

Covers major powertrain 
components for 6 years/ 
60,000 miles. Restric- 
tions and deductible 




apply Also, participating dealers back their 
customer-paid work with a free Lifetime 
Service Guarantee, good for as long as you 
own your vehicle, Ask to see these limited 
warranties when you visit your Ford Dealer* 

Ford, Best-Built American Trucks.,, seven 
years running. 

Based on an average of owner-reported 
problems in a series of surveys of '81-'87 
models designed and built in North America. 
At Ford, "Quality is Job 1; 

*Based an manufacturer's; reported model year retail deliveries through 
July 31, 1907. **YVhen properly equipped. Towing rating is reduced by 
passenger and cargo weight in towing vehicle. tWlth optional rear 
bench seat, Seat-bed optional on XL only. 



Have you driven a Ford. ..lately? 






FREE 



0 



LABOR 



From October 1 through December 31, 
1987 take advantage of our Free Labor 
Program and get your Makita power tools in 
top-notch working condition* 

Offer available at all Makita factory ser- 
vice centers and authorized service centers. 



Knowledge is power. 

Which is why we want you to know as much as 
possible about Makita cordless power tools. 

First, they re the most extensive line of cordless 
tools you could possibly buy* 

In fact ^ there are two different heavy-duty Makita 
cordless tool systems. An extensive 15- tool, 7ZVDC 
system. And a more versatile 10-tool, 9,6 VDC system. 
Each with a separate interchangeable battery. 

But Makita tools provide you with more than 
sheer power They give you precise control 

Which is exactly what you need whether youre 
building a new desk, or a room to keep it in. 

That may be why more professional builders use 
Makita cordless tools than any other brand* 

Or maybe its because they know something 
you dont. 

TtLoKLta 



TM 



Irs All THe Power You Need 

Makita fnc, 12950 E. Alcmdra Blvd., Cemtos CA, 90701-2194, (213) 926-8775 
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64 COVBH STORY 

Was an iceberg ifte sole culprit 
on that starlit night of April H. 1 91 21 
Or was the sinking of the Titanic 
the denouement in a gripping tale of 
Chance and human error? To 
find out, marine engineers are relying 
on the state-of-the-art in 
submersible design. And we 
let you in on how they're 
retrieving the past. 
— PM 1 1 fust rat I on by 
Tom Freeman 
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Cover 

What's Coming In Home Stereo 

Hi-fi's getting back to basics, where performance 
wins out over grilles 
and frills. 

The Sounds Of Silence 

AH compact disc 
players are not created 
equal. Components 
and construction can 
make the difference. 
100 The Driving Force 
Amplifiers need lots 




Design your 
system with 
components* 
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of clean, quiet-running 
horsepower to soften the tough demands 
of digital sources. 
1 04 Transparent Images 

Loudspeakers are more transparent than ever with 
new computer designs and exotic materials. 

AUTOMOBILES 

59 Thunder Trucks! 

Check out the three full-size, V8-powered, hot- 
rods we tested to find out how much truck is enough, 

90 Chevy Astro And Ford Aerostar 

Owners report the up and down sides of two 
family-sized vans big enough to carry lots of cargo 
and stilF fit in the garage. 
1 20 PM Long-Term Car Tests 

It's farewell to our '87s: Dodge Shadow Turbo, 
Ford Tempo 4wd and Chevy Corvette Roadster. 

SCIENCE/TECHNOLOGY 

M Treasures Off The Titanic 

Priceless artifacts return from the 
lost liner's deep-sea grave. 

AVIATION 

70 Air Power 2000 

From the nation's top-secret drawing boards, a 
new generation of advanced-technology aircraft 
combining speed, steafth and versatility. 
75 America's Future Air Power 

Here's your free pull-out wall poster of the latest, 
hi-tech U.S. military aircraft. For information on 
ordering additional copies, see page 1 44. 
OUTDOORS 

S3 Skates On A Roll 

Lighter, faster and tougher roller skates bring 
an old sport back to the future, 

HOME/SHOP 

86 Snow Speedster 

PM's Family Classics presents winter excitement 
with a sleek, new toboggan that's easy to build. 
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EDITOR'S NOTES 




HEN news of the French Titanic expedition 
reached our offices, we had mixed emotions. 
There were those of us who agreed with Robert 
Ballard of Woods Hole Oceanographic Institute, 
the original discoverer of the Titanic remains, 
who felt that the site should remain untouched as 
a memorial to those who lost their lives in the 
tragedy. Others agreed with the French salvage 
team that the Titanic held riches beyond any- 
one's wildest dreams and it was up for grabs. 
Whatever we felt emotionally, we knew we had to 
cover the story. It was happening. It was news. 
And new technology was being used in the recov- 
ery of the treasures. Covering the stoiy was one Canniff and Cole in Paris, 
thing. Getting it into this issue was another. Fighting deadline pressures 
every step of the way, Science/Technology /Aerospace Editor Tim Cole and 
Graphics Director Bryan Canniff flew to Paris to supervise photography, 
gather information and discuss story slant with writer/reporter Sydney 
Rubin, then flew back on the Concorde. Meanwhile, our staff here in New 
York was preparing technical illustrations, beginning layouts and editing 
the text, which arrived from Paris via transatlantic computer hookup. It all 
finally came together and I hope you think the effort and expense was worth 
it. . . . Being an auto editor here at Popular Mechanics isn't all pencil 
pushing. Case in point: When we decided to test the big, full-size pickup 
trucks for this issue, we wanted to test their handling with the cargo bed 

empty and with a full load. So we 
bought a Vi-ton of railroad ties. First 
thought was to band them together and 
move them from truck to truck with an 
engine hoist. The hoist buckled and 
broke under the load on the first try. 
The only thing our expeditious editors 
could do was move a Va-ton of railroad 
ties by hand among five test trucks. 

And you thought all our editors did was 
Auto editors at work. And you thought attend press conferences in Palm 
that ft was a glamour Job, Springs and sip straw berry margaritas 

by the pool. , . . From time to time, 
Fve mentioned the Bloomington Corvette meet in this column. If you're a 
Corvette lover, which I am, it's like being the proverbial kid in the candy 
! store, I was there this year with Contributor Cliff Gromer, whose real job is 
Editor of Vette magazine. Since Gromer is an acknowledged expert in this 
field, I asked him to write our Bloomington story, which you'll find under our 
"Freewheeling" heading in this is- 
sue. . . , There's something else very 
special in this issue of Popular Me- 
chanics, It's a pull-out wall poster 
that we had designed to accompany our 
story on America's future air power. 
The illustrations in the story and on the 
poster, by top aviation artists Attila 
Hejja and Ted Lodigensky, incorpo- 
rate every detail we could discern 
about the aircraft, most of which are 
still classified top-secret projects. If 
you like the idea of this bonus, let me 

know. We'll do more posters for you if The proverbial kid in the candy store, 
enough readers like them, * . * We've 
also revived our "Family Classics" project 
series in this issue. Home & Shop Editor 
Steve Willson came up with a classic tobog- 
gan for you to make that could become a X j<k Oldham 
femily heirloom. It's that beautiful. / 7 
'Til next time. V s 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide, 
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14 mg."tar" 1,1 mg. nicotine av, per cigarette by FTC 

©The American Tobacco Co. 1987 



Range Rover Versus Jeep: What Price Off-Road? 




iEFORE you say that 
*the Range Rover is a 1- 
of-a-kind vehicle, or the 
"Rolls-Royce of sport utili- 
ty vehicles" or "king of the 
off-road," ("Drive Report: 
Range Rover," page 94, 
Sept, '87), you'd better 
compare it to U.S.A/s No. 
1, off-road, luxury, i-of-a- 
kind KING— The Jeep! 
Look at the price: $31,900 
for the Rover. I paid 
$19,999 for my Grand Wa- 
goneer. For an extra $1200 
I bought a 5-year, unlimit- 
ed mileage warranty for 
service anywhere in the 
U.S. Does Range Rover 
have such a plan? Is 
Rover's 3,5-liter V8 as 
smooth and responsive as a 
Jeep's 5.9-liter? You say 
the Range Rover can cruise 
at 100 mph. Who has to go 
that fast? You indicate that 




Range Rover muddies through 
on cover of Sport Utility Special 
Report In September. Chevy 
Blazer was on cover of Issue. 

possibly 90 percent of 
Range Rovers never leave 
the pavement* I'd be inter- 
ested in the Jeep's ratio of 
off- and on-road travel. I'm 
probably a perfect example 



of why a person would buy a 
Range Rover or Jeep for 
all-around use; I'm a real 
estate agent and part-time 
rancher. My ranch has 100 
miles of dirt roads and 9 
miles of sandy beach. For 
my real estate work, I need 
a comfortable and luxurious 
vehicle for driving clients to 
the various properties. Vm 
not a Jeep fanatic, mind 
you, but mine sure does the 
job of handling off-road and 
highway assignments 
equally well. As a little 
postscript to this, my first 
letter ever to a publication, 
on the day I received your 
September issue I closed a 
real estate deal with, ironi- 
cally, a Rover dealer who 
had been trying to sell me a 
Range Rover. No deal. 

RICK SAWYER 
LOMPOC, CA 



Your September issue is 
ablaze with vehicular mis- 
treatment. Starting with 
the cover of the issue show- 
ing the Chevy Blazer spin- 
ning its wheels with sand 
flying from underneath. 
Idiotic! Crazy! And the ad 
on page 2 has a vehicle fly- 
ing 4 or 5 ft. off the ground 
as if cresting a hill at a tre- 
mendous rate of speed. Stu- 
pid! After 30 years in the 
vehicular maintenance re* 
pair shops of the Baltimore 
City Fire Dept. , I'm espe- 
cially sensitive to what such 
abuse can do to perfectly 
good machinery. These im- 
ages don't promote sensible 
driving, and don't reflect 
the special care that most 
PM readers give their cars 
and trucks, I'm sure, 

ALBERT J. JUSKUS 
BALTIMORE, MD 



Jimmy's Bench 



Aluminum 
Wiring Update 

There is an update needed 
for your article in "The Bet- 
ter Home" on alu- 
minum wiring 
("How To Defuse 
The Hazards Of 
Aluminum House 
Wiring," page 107, 
Aug. '87).The Un- 
derwriters' Lab- 
oratory standard 
for splicing wire 

connectors to be 
Defining'* shaving bench built from photo, used with alumi- 




I've owned a draw knife for 
many years, but never real- 
ly used it or appreciated its 
versatility— not until I saw 
your article and photos of 
former President Carter 
building his hickory chairs 
("Jimmy Carter, Crafts- 
man," page 73, Aug. 
'84). What I didn't own was 
a shaving bench that's es- 
sential for the knife's use, 
so I copied the President's 
bench using nothing more 
than the photo in your sto- 
ry. Now I'm ready to make 
those terrific chairs. 

ELLIS H. DENNING 
PINEVILLE, LA 



num wiring was upgraded 
early this year, but when 
your August issue came out 
no wire nuts had yet been 
submitted for testing. So, 
while it may be possible to 
buy old wire nuts, they 
won't be in compliance with 
recent UL standard 486C. 
C opper-to-aluminu m con- 
nections can be made using 
a specially designed crimp- 
ing tool and the special com- 
pr e ssi on-type eonne ct or s 
listed for this, 

JOSEPH T. PONESSA, PH.D. 
HOUSING AND ENERGY 
RUTGERS COOPERATIVE 

EXTENSION 



Penultimate 
Letter 

Nice article on Leo Lou- 
denslager and his Laser 200 
aerobatic plane in October 

("High Roller," page 66), 
Having seen Leo perform, I 
agree he is probably the 
best, However, your cap- 
tion under his photo in 
"Editor's Notes" (page 4) 
was unfortunate: You call 
him "penultimate" pilot 
which labels him as second 
best. Penultimate means 
next to last. It's a neat word 
and too many journalists 
think that if "ultimate" is 
great, "penultimate" is 
really great. It would show 
a lot of class — and maybe a 
bit of humility — to print a 
clarification. 

WILLIAM J. BRANDEL 
FAIRFAX, VA 

Leo Loudenslager sure is 
the best we know of. But we 
figure there's always some- 
one better. Just ask the gun - 
fighters of the Old 
West 



Kayak Tip 

Although rakish in appear- 
ance, John Lockwood's es- 
kimo-type kayak ("Out- 
doors," page 37, Sept. '87) 
has a serious drawback: 
The high bow will catch the 
wind and act as a weather- 
vane. My father, who start- 
ed building kayaks in 1890, 
built one from an eskimo 
kayak in Harvard's Pea- 
body Museum. It looked ex- 
actly like Lockwood's. It 
performed excellently on 
calm days, but on windy 
days the bow went down- 
wind. Latest kayaks have 
very low bows to avoid this. 

WILLIAM A. SHURCLIFF 
CAMBRIDGE, MA 

For more nostalgia, don't 
miss the Indian canoe that 
appeared on PM's Decem- 
ber 1912 cover (see i£ Time 
Machine " page 12), 





ii 



High-bow 
kayak: difficult to 
handle when wind blows. 
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FormbyV is the first and only 
poly urethane that's made to be 
rubbed on, not brushed on like 
all other poly ure thanes. 
Fbrmby's Poly Finish 
penetrates deep into 
the wood to reveal j 
the beauty of the 
grain. This unique 

AND 



formula gives maximum pro* 
tection without making your 
wood took plastic coated. 

Try new Fbrmby's hand 
rubbed polyurethane. 
Homer Formby won't 
k let anything come 
k between you and 
\ your furniture. 
RUBBED 



Poly finish 
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For QUIETER 
SMOOTHER RUNNING 
ENGINES 



RISLONE and RISLONE CONCEN- 
TRATE eliminate the varnish, gum and 
sludge which cause 
noisy valves and lift- 

ers, lost compres- ^^^^^^Sj^M 
sion and power, and ^ ^^^^^^H 

rough, sluggish en- 
gine performance. 

A quart of RIS- 
LONE . . . use at oil 
change time or when 
you're down a quart. 

15 oz. RISLONE 
CONCENTRATE... 

add it anytime... even 
to a full crankcase. 
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For free Lube 
Tips booklet 



send a 
self- addressed 
envelope 
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CAR CLINIC 



— HE 318-cu.-in. V8 en- 
gine of my 1987 Dodge 
Diplomat has a rumbling 
noise that's heard in the car 
as I chive along. The dealer 
put a weight (part No. 
4412542) on the exhaust 
system to get rid of the vi- 
bration without success. 
Now he tells me all Chrys- 
ler V8 models have the 
same problem. I realize it's 
tough to diagnose noise 
without driving the car, but 
Fd be grateful for any 
clues- I have an ear prob- 
lem and driving this car is 
painful, I'll have to sell it if 
the situation isn't resolved. 

ERVJN HKMSHKOT 
WASECA, MN 

The dealer had the correct 
repair part (No. 4412542), 
hut he installed it in the 
wrong place. If your car is 
like other rear-wheel -drive, 
Chrysler -built cars and 
light trucks, the noise is not 
originating with the ex- 
haust system y but at the 
trans m ission housing ex- 
tension. That's where the 
a/eight shout d go — on the 
rear of the extension. Your 
dealer may not have put the 
weight there, because he 
probably found one already 
there. But that one should 
be discarded in favor of a 
new weight (part No. 
4412542) and plate (part 
No. 3681614). Mounting 
screws should be tightened 
to 150 in. -pounds. 

If the noise does originate 
with the exhaust system, 
then check for clearances 
with the car sitting on its 
suspension and someone 
sitting in the drivers seat 

One Of A Kind 

The tires on my 1983 Ford 
EXP are 165/70/365, When 
I went to buy new tires, I 
was told that only one man- 
ufacturer makes this size, 
Is this true? Is there anoth- 
er size I can substitute? 

CECIL E. SANDERS 
INDEPENDENCE, MO 



BY MORT SCHULTZ 



Undiplomatic Gesture 



Yes, its true. The only man- 
ufacturer that sells this met- 
ric-size 165/70/365 tire in 
the U.S. is Michelin. Called 
th e TRX by Ford, this wide, 
low-profile tire and wheel 
assembly is part of the EXP 
optional high -performance 
suspension package. Sizes 
you can substitute safely are 
PI 95/60/ 14 which has a 
load rating of 85 and 
PI 75/70/ 14 which has a 
load rating of 84— more 
than the 165/70/365, which 
has a load rating of8L Ob- 
viously, you have to buy new 
wheels since those you have 
now measure 14.3 in. (365 
mmK and the substitute 
tires require 14-in. wheels, 
However, Ford developed 
the suspension tuning on 
TRX -equipped cars to take 
advantage of the TRX tires 
unique, cantilevered side- 
wall design. You may find 
that handling and especial- 
ly the ride su ffer because of 
the substitution. 

TV Interference 

A weird problem has arisen 
with m H>82 Pontile 6000 



which is outfitted with the 
L-4 engine and 125C auto- 
matic transaxle. On occa- 
sion upon starting the en- 
gine, the accelerator pedal 
is hard to press and the 
transmission remains in 
First gear. The only way 1 
can get it to behave again is 
to turn off the engine and 
wait a minute or so before 
restarting. The condition is 
more prevalent when the 
weather is cold, Fve talked 
to a number of transmission 
shops and get no assurance 
that they know what's caus- 
ing the problem, but for a 
healthy fee they are sure 
willing to look. Any clues, 
Mort? 

CHAIiLKSJANKCHEK 
CEDAR RAPIDS, IA 

/ don't know what these 
guys are making such a big 
fuss about, Charlie, when 
the cause of the condition is 
undoubtedly lying with the 
throttle value (TV) cable as- 
sembly or the throttle voire 
itself. It sure sh ou ldn Y cost a 
"healthy" fee to find out 
He re 's t h e way I suggest you 



have the problem handled. 
First, clean and lubricate 
the cable from the carbure- 
tor right to the link connect- 
ing the cable to the TV 
plunger. Use a waterpmof 
grease to prevent moisture 
buildup. Your problem 
could be caused by moisture 
getting on the cable. Then as 
the cable gets warm, the 
frost melts and the cable is 
freed. Check to make sure 
the cable is working freely. 
Do this by pulling on the 
end of the cable where it ex- 
its the transmission. The 
cable should offer light re- 
sistance over a short dis- 
tance before you start to feel 
heavier resistance. The 
light resistance is caused by 
a small coil spring on the 
TV lever that allows the le- 
ver to pop back when the 
throttle closes. As you hit 
heavy resistance, release the 
cable. The assembly should 
spring back to the closed- 
throttle position. 

The cable adjustment 
should be tested by taking a 
line-pressure gauge read- 

f Pffftsf turn to pttffe UO 



Balancing Act 

You've just bought a new set 
of mag wheels, and had tires 
installed at the dealership. 
Balanced, too, on one of 
those fancy computer bal- 
ancing machines. The man 
running the machine guaran- 
tees the balancing job is good 
for as fast as you could make 
your car go. 

They look good , but the vi- 
bration at any speed faster 
than that of a high-perfor- 
mance skateboard is enough 
to shake the fillings out of 
your teeth. 

Don't blame the operator, 
or the computer balance job, 
either Neither could know 
about the extra weight of the 
locking lug nuts you added. 
You'll probably need to have 
the wheels rebalanced while 
mounted on the car, but try 
adding a V^ounce weight op- 




torque 

WRENCH 

fill) 



LOCKING 
LUG NUT 



VALVE STEM 



posite the locking lug first. 

Recommended procedure 
is to install the locking lugs 
nearest the valve stem, 
where the wheel is probably a 
little lighter and you will know 



exactly where to reinstall 
them if the wheel is ever re- 
moved. Always lubricate the 
threads and chamfer with oil 
or grease, and torque to the 
recommended values. 
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Pure Joy 

(And we'll deliver. . . tomorrow morning) 



Imagine a superbly crafted electronic 
instrument, powerful enough to pn> 
tect against traffic radar, miniaturized 
enough to slip into a shirt pocket, 
beautiful enough to win an inter- 
national design award— jand advanced 
enough, thanks to its s< jphisticated 
Kashid-rejecti< >n circuitn; tu t >bso[ele 
the detecu >rs of everv other maker. 

r 

Then imagine finding one with 
vc »ur name on ii. 




MAY 1987 



Rest Anywhere 

Ms .ncv mai^t/iru-, May !*J^ IM<aI 99 
Things That Americans Make Best. "All of these 
widely available I '.5. -made t*i m hJs , . ate clearly 
superior tOtheii i >\ frsras o >ni|X'[ii< vr\ over 
whelmingly dominate their markers or are so 
ouistaiidinji or novel tkst [hey have no well 
known interniuioml coiLiiieqxin." 

This select list included PASsPC )irr 



PASSPORT has exactly what the 
discerning driver seeks; snpei heteio 
dyne performance with complete 
Rashid rejection. On duty, it maintains 
a commendably low profile, only 
0.75 inch tall. It's about the size of a 
cassette tape. 

An instrument providing so much 
protection always elicits the same 
response , , . Pure Joy 



Others may [mt it differently In 
April, Car and Driver tested nine of 
the latest radar detectors. Once again 
PASSPORT was rated highest. These 

magazine experts stkL "At diret l 
from die factory, it's die most expensiv e 
piece of electronic protection in the 
group, but its worth even- nickel in 
roadgoing peace of mind" 

This good reputation keeps get 
ting better. In June, the Roundel 
ranked PASSPORT first in a comparison 
of 14 detectors, saying, "It remains 
the State of the Art T a true quality 
pn xjuct, American ingenuity at its best' 1 

Installing PASSPORT is easy. Just 
clip to visor or windshield, plug into 
the lighter, and PASSPORT is on guard 



Toll Free 800-543-1608 

t Mi in Eii Bam- 1 1 pm f Sat Sun 9 30 6 EST) 



PASSPORT 

RADAR-RECEIVER 



$295 ( Ol I r^LE nontax) 
Slightlv higher in ( !:i[Uil:i 







vrSA 












DMIStiUt 














Cincinnati Mi ctt >\* in e 

Depart me nt 3681)^ 
One Mien fwave Plaza 
Cincinnati, Ohio 45249-9502 



Pure joy is also our commitment 

tovt hi. the giver. 11 PVW>< JRTdoesn'l 
live up to your highest hopes — for 
any reason— within 30 days, just send 
it back. Well refund all of your money 
and your return shipping costs, There 
are no hidden charges. 




PASSPORT comes with its own leather ease. 

Here's one more PASSPORT 
advantage: we deliver. PASSPORT is 
designed and made by us t and we sell 
it directlv tovou. So vou can avoid 
crowded stores and waiting in lines. 
Just call us toll-free. Well pay for ship 
mem by I 'PS, and a gift box is avail 
able at no extra charge. Orders in by 

3:1 k i pm eastern time M' »nday tlir< nigh 
Friday go out the same day. 

Overnight delivery is guaranteed 
by Federal Express for < >nly $lu 
extra, Sc > you can have your PASSPORT 
tomorrow morning if you choose. 

With shopping this easy P;YSSK)hT 
takes the hassle out of giving. Mm 
the best part is still that special 
moment when the wrapping is torn 
away Pure Joy 
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CAR CLINIC 



(Continued from page 8) 

ing with the transmission selector in 
PARK and the engine running at 1000 
rpm. Then, with the selector in NEU- 
TRAL again at 1000 rpm. The pressure 
in NEUTRAL should be equal to or no 

more than 1 0 psi higher than the read- 
ing in PARK. Finally, as engine speed 
is increased to 1400 rpm, there should 
be an increase in line pressure. 

If the pressure readings aren't this 
way, the TV cable should be readjust- 
ed to the specs in the service manual. If 
a misadjusted cable isn't the answer, 
then the trouble lies with a damaged 
TV leverf bracket assembly, TV 
spring, TV plunger and bushing as- 
sembly or the throttle valve itself Even 
if the mechanic has to get inside the 
transaxle to change the throttle valve, 
there's no reason for a repair to cost a 
small fortune. It f s easy enough to do 
just by taking off the pan with the 
transaxle still on the car. 

Time Marches On 

A member of our family has a 1985 
Honda 3 -door that has halogen 
headlamps. A year after he bought 
the car, a halogen bulb went out and 
was replaced by the dealer. Six 
months later the same bulb went 



PM CAR CARE 




Gone Bust 

Racing an engine in sub-zero weather for faster warmup is 
probably more likely to result in a numbing sensation ema- 
nating from the region of your wallet. Cold, stiff oil and too 
many rpm on startup can generate enough pressure to split 
the crimped seam on even the best spin-on oil filter. 

Multigrade oils are better during the colder 
months than straight grades, but you're still ask* 
ing for trouble if you rev the engine much higher 
than the fast-tdle circuit for the first minute or two 
of operation. And while all the oil is trying to cram 
its jellied way through the filter, precious little of it 

is making its way to the 
crankshaft and cam- 
shaft- Occasionally, a 
filter will burst during 
more normal tempera- 
tures. This can be 
caused by a stuck 
pressure-relief plunger 
in the oil pump. Most oil 
pumps or separate re- 
lief valves can be ac- 
cessed without remov- 
ing or disassembling 
the engine, usually by 
removing the oil pan. 



dead. We've been told that these the headlamp itself that's admitting 

bulbs are sensitive to moisture and moisture? 

contamination, B. WILLIAM VANORSDALE 

Does this mean there's a crack in ELKINS, wv 




SPIN -ON 
FILTER 




PLYMOUTH VOYAGER, NO. 1 IN OWNER SATISFACTION; 
INTRODUCES GRAND VOYAGER WITH MORE ROOM FOR 
COMFORT, MORE CARRYING SPACE AND NEW V-6 POWER. 



The Pride's Inside Plymouth Grand 
Voyager. Front-wheel drive ■ car-like 
handling • versatile seating for up to 
eight** * more room than Ford Aerostar 
* a choice of two fuel-injected engines: a 
powerful new 2.5 or dynamic V-6, either 
one makes towing simple * power 



steering • power brakes * stainless steel 
exhaust and more. 

The Pride's Inside the solid quality. 
Grand Voyager is the only minivan with a 
7-year or 70,000-mile Protection Plan^ 

Plymouth Grand Voyager, The Pride's 
Inside* Before You're Inside. 



* J.D. Power and Assoc . 19B7 Compact Truck CSI'cuslomer satisfaction with product quality and dealer service on 1986 models. "Sealing tar 8 available only on Grand 
voyager SE with 30L engine, auto, trans, and front bench seat. tProtects engme and pov^nrain tor 7 years or 70,000 miles and outer body rusi-tn rough for 7 years or 
100,000 miles. See limited warranty ai dealer. Resi notions apply. BUCKLE UP FOR SAFETY. 
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You say the car is an *85 and that the 
dealer replaced the bulb. Honda didn't 
adopt headlamps with replaceable 
halogen bulbs until the 1986 models. 
The year and a half over which events 
have taken place puts the date of the 
car's purchase at about February '86, 
so it is, indeed, a 1986 modeL 

There could be a crack in the head- 
lamp housing but more likely there's a 
bad gasket between the lens and reflec- 
tor. Is there moisture collecting inside 
the lens? 

There are three conditions that 
cause halogen bulbs to burn out pre- 
maturely—dirt, vibration and eXrCes 
sive voltage. Dirt comes about by care- 
less installation. Fingers are the 
culprit Contamination (grease, 
sweat) gets on the bulb and causes a 
hot spot that leads to a burn -out. If this 
is the situation, you'd see a cloudy spot 
on the glass of the failed bulb. Handle 
a new bulb with a tissue or clean rag. If 
you do accidentally touch it, wipe it 
with lacquer thinner or alcohol. 

Is the car driven over rough roads? 
If so, vibration could be the reason for 
recurring failure. If the element is bro- 
ken into two clean ends, that's vibra- 
tion damage. 

The last reason why a halogen bulb 
fails, excessive voltage, is indicated by 
the ends of the broken element being 



black. DC -voltage output should be 
between 9,5 and 13.5 volts. If it's more, 
the voltage regulator becomes suspect 

Knock Worst 

At about 20, 000 miles, my 1984 Dodge 
Daytona Turbo developed a knocking 
or tapping sound at lower speeds. The 
dealer says it's fuel-injector knock, If 
there is such a thing, is it detrimental 
to the engine or turbo? 

LARRY HARRISON 
PAGE, AZ 

There is such a thing as a noise from 
the fuel-injection system of this car, 
but not from the fuel injector Even if 
fuel injectors made noise, it's not loud 
enough to be heard inside the car. 

But it is a fact that '84 Chrysler en- 
gines with turbos have had fuel pres- 
sure regulators that sound off and can 
be heard. 

To silence matters, have a damper 
package (part No, 4203640) installed, 
but if you don't want to that's okay. No 
harm will be done to the engine, injec- 
tion system or turbo. M 



DO YOU HAVE A CAR PROBLEM? 

Just ask Mort about it. Send your question to the 
Car Clink. Popular Mechanics, 2£4 West .57th St, 
New York, NY 10019. While letters cannot be 
(tmt&ered individually, problems that are of general 
interest wilt be discussed in the column. 



SERVICE TIPS 

■ if the 1 -9-liter CFI engine in your '87 Es- 
cort, EXP or Lynx is hard to start or lacking 
power, where do you look to find the prob- 
lem? The underside of the wire harness 
which supplies current to the air tempera- 
ture sensor and fuel injector. The harness 
rests against the rocker cover. If the wires 
have been chafed so they're grounding 
out, they should be taped and covered 

with convoluted tubing. So says TSB 87- 
11-16, 

■ It you aren't pleased with the perfor- 
mance of the defroster in your *87 Toyota 
Camry, youll be happy to team of a new 
defroster nozzle deflector plate (part No. 
55957-32010) that heats things up. Your 
dealer now has it. 

■ If your "87 Buick 2-liter turbo engine mis- 
fires under hard throttle conditions, the 
cause is probably rooted with the high-gap 
(0.060-in.) sparkplugs not being able to 
meet demand. That's why you should 
switch to an AC R42XLS (0.035-in.) plug 
or equivalent. The switch is okayed by 
Buick TSB 87-6E-18. 

■ Chrysler has pinpointed why the "85 2.2- 
titer, 2-barrel carburetored engine that's 
coupled to a manual transaxle in an L- 
body car surges or bucks under light throt- 
tle. The L-body is the designation for Hori- 
zon, Turismo, Charger and Omni, 
Installing a new driveability kit (part No. 
4419445) as described in TSB 18-15-87 
will allow the slightly richer fuel mixture 
needed to put a stop to this annoyance. 



75 YEARS AGO: December 1912 





Replacing the paddle. 



Motorized 

The march of technology af- 
fected virtually everyone in 
the early 20th century, in- 
cluding, as PM pointed out, 
the proud North American 
Indian. Our cover 75 years 
ago illustrated an industri- 
ous native American pilot- 
ing a gasoline-powered 
dugout canoe. The accom- 
panying article revealed 
how Indians were discover- 
ing the power and simplic- 
ity of internal combustion, 
The result? Indians along 
Puget Sound were literally 
throwing away their canoe 
es. 



Listening In 

Elsewhere in PM's Decem- 
ber 1912 issue, we reported 




Finding faufts—acousticaJly* 



on the cross-fertilization 
between emerging technol- 
ogies. Auto repair was a 
ease in point. 

Doctors had long" used 
the stethoscope to listen to 
their patients' internal or- 
gans. The "autoscope" was 
fashioned from a micro- 
phone and a telephone re- 
ceiver headset. 

Consciousness 
Raising 

What would he tin j scourge 
of mankind in years to 
come? PM's prediction: The 
unchecked emission of 
smoke into the atmosphere. 



50 YEARS AGO: December 1937 




Without Wrinkles 

Popular Mechanics sug- 
gested 50 years ago that the 
European racing circuit 
was the cradle of automo- 
tive streamlining. In their 
quest for optimum drag co- 
efficients, German Auto 
I 'nion engineers were de- 
veloping race cars that rou- 
tinely topped 225 mph. 
Tires were still narrow, and 
rear-end downforce wasn't 
a concern. But if speed was 
more important than con- 
It vl, these sculpted won- 
ders were the way to go. 
Automotive aerodynamics 
Speeding into history. is still a major focus. 




Hauling a house coast-to-coast. 



R V Trike 3- Wheeling 

Add to Depression-era 
stunts like flag-pole sitting 
and dance marathons this 
coast-to-coast endurance 
ride aboard a trike-and- 
trailer camper. The minia- 



ture house on wheels had a 
bed, radio, running water 
and tiny galley, all packed 
in a compartment 7 ft long 
and 4 ft, wide. A 1-hp en- 
gine drove it at a sprightly 
30 mph. 



25 YEARS AGO: December 1962 



0H f 



■ 



FORD CWfflNW- 

8 NUflfe PT °i etls 1 



Built 



Making Christmas festive. 



Twas The Season 

To ring in the holidays, 
PM's cover of 25 years ago 
showed readers how to 
build Christmas-theme di- 
oramas. Plans included in 
the issue consisted of sim- 
ple 35mm line-drawing cut- 
outs that could be enlarged 
and duplicated using a stan- 
dard slide projector. A win- 
ter wonderland of plywood 
and paint was the final re- 
sult for PM's growing le- 
gion of do-it-yourselfers. 

Glass Technology 

Fiberoptics. Gun stocks. 
Pole vaults. They were just 



some of the myriad uses be- 
ing found for glass back in 
1962. Some items, like the 
trichroic-coated lenses in 
the eyeglasses pictured, 
were the embryonic begin- 




nings of heads-up displays 
found aboard today's fight- 
er aircraft. 



New In '62 

A provision for a UHF 
channel on all new televi- 
sions was stipulated by law. 
So PM took a look at the full 
picture with a report on 
UHF's impact on still-tra- 
ditional VHF reception. 
Elsewhere, we covered a 
new floating heliport, the 
latest strides in motorhome 
design, and a TV tower 200 
ft. higher than the Empire 
State Building. 

Seeing Into the future. 
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SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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IMPORTS 



BY BILL HARTFORD 



Plastic-Bodied Roadster Joins BMW Fleet 



IT could be a lifeboat for 
BMW's 12-cylinder 7-Se- 
ries flagship. Actually, the 
Zl is the kind of car that 
makes stuffed shirts 
jump ship, and ditch 
their pin stripes, too. 
The little roadster is go- 
ing from prototype to pro- 
duction model, with six a 
day scheduled to come off 
the line, initially for the Eu- 
ropean market Like the 
Fiero, the 153- in. -long 2- 
seater has a steel chassis 




BMW's Vette: Thermoplastic Zl 2-seater gets 1 70 hp from 32S\'s Srx. 




and composite body panels 
— in this case, Xenoy, a 
new G.E. thermoplastic. 
Unique to the ZTs design 
are the doors, 
which slide down 
into the tumble 
home of the mas- 
sive rocker pan- 
els* You can even 
drive the car 



New S Series takes styling cues from the 735L w Jth the doors 



Nissan Trucks Into '88 



It looks like Nissan held its 
own Customize- This- Truck 
contest, just as we did re- 
cently when we awarded a 
4x4 King Cab SE to Larry 
Wood for his sports-truck 
design (see "We Have A 
Winner," page 99, July *87). 
The W-10 isn't a 1-off, 
though, it's a showroom- 
ready, limited-production 
version that highlights the 
Nissan truck line for '88, 
For starters, the 3-liter V6 
is up 5 hp. The 4x4' s exteri- 
or waves at you in red, 



open," elbows out, just 
like in an old Triumph TR3. 
Amazingly, BMW's 170-hp, 
inline 2, 5-liter Six slides un- 
der the hood, way aft so 
weight distribution is a 
sure-footed 50/50. With the 
power going to the rear 
wheels, the roadster sees 
60 mph in 7 seconds and has 

a top speed 



there's a roll bar: It's inte- 
gral with the windshield 
frame. On the header are 
the same easy-to-snap 
latches that BMW uses 
with its 325i convertible, 
and the top also hides be- 
hind the seats. The Zl is as 
open and fast as 4-wheelers 
get. If it's still not sporty 
enough for you, BMW also 
makes motorcycles. 



v **** 



HBMW M Power 

jjjj M "m. - 



BMW's hottest: M Power Sixes. 




XE and GXE, Among pas- 
senger-car refinements are 
fuel injection for Sentra 
1.6, 16-valve 1 . 8 for Stanza, 
a horsepower boost for 
300ZX and Sonar Suspen- 
sion for the Maxima. A sen- 
sor "reads" the road and 



white and blue, and bristles 
with beams on the light bar. 
Limited slip, skid plate and 
off-road bumpers keep you 
bouncing along. At 
the wheel you'll 




Pulsar NX, seen wfth Sport bak wagon modufe, gets 16-valve 1.6, 



W-10 option on 
Nissan 4x4 gets the works. 

discover the upgraded inte- 
rior and tinted glass* Add 
an ice-chest holder and a 
bed mount for the spare and 
you're ready for Baja. All 
pickups, whether 4x4, 4x2, 
Standard, E, XE t Regular 
Bed, Long Bed or King 
Cab, get the bold nose of 
the Pathfinder. This de- 
signed-in-L.A, "ute" has a 
3500-pound towing capaci- 
ty for *88, The Van, gets 
dual air conditioning in its 




Baja bound: Spare's In the bed. 

adjusts suspension accord- 
ingly. During our smooth 
test drive, even over wash- 
board and potholes, we con- 
cluded it's the perfect auto- 
matic sy s te m— be caus e 
you can't tell it's working! 



Biggest Mazda 

The 929 just rolled onto the 
big-car battleground first 
occupied by Honda's Acura 
division. Elegant, but con- 
servative, the 929 is now 
squaring off with the Leg- 
end, Soon, it will have to 
take on two more "pres- 
tige" models: from Nissan's 



Infmiti division and Toyo- 
ta's Luxus. The 929 totes 
lots of ammunition — 3 . 0 
V6, 4-wheel i.s* and a full 
complement of luxury op- 
tions like ABS, CD player 
and leather interior. And 
it's under $20,000. Styling 
may be too safe, but it is one 
smart sedan. 




Mazda 929: Luxury plus superb suspension, steering and brakes. 
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Do you know 

where you r 
next fender is 

coming from? 

America's body shops are being flooded with 
imitation parts, Look-alike doors. Copycat hoods. 
Imitation bumpers, grilles, fenders and more. 
And, like many imitations, they don't come close 
to the originals. 

These not-so-exact replicas seldom measure 
up to General Motors original specifications 
for fit, finish and corrosion protection the way 
genuine GM parts do. 

So how do you protect yourself— and your 
General Motors car— from inferior imitations? Ask 
to see your repair order before insurance work 
begins. And insist on genuine GM parts. Because 
even though your insurance company may be 
paying the bill it's still your car. And it's still your 
choice. 






GM QUALITY 
SERVICE PARTS 




c 1987 GM Corp. 



Ge 






Flu 



CHEVROLET • PONTIAC • OLPSMOBILE * BUICK • CADILLAC * GMC TRUCK 





FREEWHEELING 




Corvette Mecca 



ONCE every year there 
_ is a Corvette happen- 
ing that is second to none, It 
brings together in one 
place, at one time, some of 
the most spectacular exam- 
ples of a most spectacular 
marque. It attracts enthu- 
siasts — thousands of them 
— for a 4-dav celebration of 

if 

the Corvette, A sensual 
wonderland, it is Corvette 
mania at its zenith. It is 
Bloomington, 

What is it about this 
event that draws so many 
Corvette enthusiasts on the 
last weekend of June each 
vear to the McLean County 
Fairgrounds in the little 
town of Bloomington, Illi- 
nois, much like Mecca at- 
tracts pilgrims? It obvious- 
ly is more than a mere car 
show. It is t in effect, a mi- 
crocosm of the Corvette 
hobby in its totality. 

Take even the parking 
lot, for instance. Seas of 
Corvettes, some rare, some 
concours quality, packed 
together in a giant time 




A sea of Corvettes wherever you look. That's Bloomington in June. 




Auction is a price barometer 

capsule of Corvette evolu- 
tion. You can study wheel- 
styling development or the 
various fender and hood 
emblems that were tacked 
on over the years. And 
you're not even at the show 
area yet, 

The first area of official 
activity you hit is the swap 
meet. Located on the outer 
fringe of the event, the 
swap meet is the barometer 



of the Corvette parts mar- 
ketplace. If you can't find 
the Corvette parts you 
need at Bloomington ? they 
probably don't exist. 
Next stop is the show and 
sell area. About a 
third of those at 
Bloomington are 
there to buy, sell 
or trade a Cor- 
vette. Here you 
can see rare, lim- 
ited-production 
and high-perfor- 
mance Corvettes 
that are jammed 
fender to fender 
with their more 
ordinary, daily- 
driver cousins. 
The atmosphere 
here is relaxed, You can 
stroll around f look over the 
offerings and leisurely chat 



with the owners who are 
usually sitting near their 
cars and maybe even barbe- 
cuing up some ribs or bur- 
gers on the grill. 

The mood is considerably 
more feverish at the Bloom- 
ington Corvette auction. 
Cars that sell under the 
gavel act as a barometer of 
the Corvette marketplace 
itself, setting price values 
for these fiberglass won- 
ders for months to come. 
Not every car sells. By de- 
sign. Some owners pay the 
$150 consignment fee and 
send their car through with 
an artificially high reserve 
just to see how high the bid- 
ders will go. Still, there are 
bargains to be had, al- 
though few and far be- 
tween. Am) where else can 
you pick up a 1978 Pace Car 



Everything is 
for safe. 




edition with a total of 6 
miles on the odometer? 

The heart of Blooming- 
ton is the Bloomington Gold 
Certification program. 
This is what started the 

event in the first place. 
Cars up for certification do 
not compete against each 
other. Rather, they are 
swarmed over by an army 
of judges who rate them on 
authenticity and condition, 
A car that's deemed to be 
within 95 percent of factory 
originality and condition re- 
ceives the coveted Gold 
Certificate. 

If Gold Certification is 
the heart of the event , then 
the Special Collection is the 
soul of Bloomington, Here, 
gathered in a museum-like 
setting in the Bone Student 
Center at Illinois State 
University, are 30-plus ex- 
amples of the rarest, most 
remarkable Corvettes ever 
produced that re- 
late to that year's 
theme. This 
year, the theme 
was "100% 
Fuel Injected." 

(Please 1 i' rn to page 1 7) 
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OUR PLEDGE TO YOU: 
We promise youMI find our lowest 
price on every item, every day of the 
year Instead of rushing around town 
fn search of sales, shop our everyday 
low prices today. * ,at Toys "R" Us, 
where you'll always find what you 
need, for less! 



Raliye 
CHALLENGER 

12** SCOOTER 

Dual brakes, mag wheels, sturdy 
stepboard. Hot styling, colors! 




Variflex of California 
SKOOT SKATE 

Laminated wood 9x29" skateboard 
with T-bar handlebar. Ages 4-11. 





Raftye 

BOYS 1 20 M 

CHALLENGER BMX 

Welded steel frame, coaster brake, 
Knobby gumwall BMX tires, BMX 
pads, heavy duty front fork. 




VISA 




m. mil 






RADIO CONTROL DICTATOR BUGGY 

Tandem twin motors, thick, spiked tires. 
Rugged 4x4 styling and suspension! 

Ages 8-Up. {7.2-V. tan AA batteries not Included J 



179" 



RADIO CONTROL 
FERRARI TESTAROSSA 

Races to 15 MPH! Hi-low speed 
selector, working headlights. The 
fastest car in Miami and every other 
city this holiday! Ages 8-up. {Six C, ten 
AA batteries not included) 



99" 





CHAMPIONSHIP ROAD RACE 
SET WITH NITE-GLOW 

60 1 of track! Two Magnum 
cars. Six special features. 

Ages 8-up. 
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RADIO CONTROL 

SUPER TURBO HOPPER 

Rechargeable batteries included! 
4WD, ready to run! Ages 7-up. 
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SUPER TURBO TRAIN 
WITH NITE-GLOW 

Ages 7~up, 

Our Price 49.99 

Mail-In Rebate . . * 5.00 



Final Cost 

4499 





GOLD RUSH SPECIAL 

3-unit set features realistic 19th century, Old West 
locomotive with stainless steel wheels, caboose and freight 
car; 12 curved tracks form a 4' circle. New 1 -scale size! 
Ages 8-up, 
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GHOST RACER 
ROAD RACE SET 

Two AFX turbo 
Corvettes, program- 
mable computer 
control. Ages 8-up. 

Our Price .... 54.99 
Mail-In Rebate . 5.00 



Your 
Final Cost 



THUNDERLOOP THRILLER 
ROAD RACE SET 

AFX Firebird and 
300ZX race Over 27V* T 
3-level track! Ages 

8-up. 

Our Price . . . * 59,99 
Mail-In Rebate . 5.00 

Your 
Final Cost 



ROYAL CASTLE 
H.O. TRAIN SET 

Authentic British loco and cars 
with detailed interiors! Ages 8-up. 
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RAIL KING H.O. TRAIN SET 

Loco with light pulls six cars over 
bridge/trestle set . 45x54 ,T layout 
Ages 8-up. 
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RUBIK'S MASTER EDITION 

UNLINK THE RINGS 

12-panel version. 
There's only one 
solution. Ages 6-up. 



RUBIK'S LINK THE RINGS 

Try to interlock the 3 
rings? Ages 6-up. 




i 
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ROAD BLASTERS 

AX.T.RC. 

Rescue copter, trailer 
ramp, repair bay. more! 
Ages 4-up. 




MATCHBOX 

MOTORS 

Like a real car 

dealership for 

Matchbox cars! 

Ages 4-Up. {Cars 
sold separately) 
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SUPER SPIN 

CAR WASH 

Washes, dries your 

Matchbox cars! Waxes 

too! Ages 4-up. (Cars 
sold separately) 




RADIO CONTROL 
RAD OR RIP SKATE 

Wheeties, ramp stunts, 
360 's on command! 
Ages 5-up, (9-v, eto aa 
baitenes not included) 
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TYRANNOSAURUS REX 

| MODEL KIT 

1/13 scale. Head turns, jaw opens 
and closes. Detailed! Ages 10-up. 



SPACE SHUTTLE 

MODEL KIT 

1/72 scale. With gigantic 
fuel tank and rocket 
boosters, plus launch 
pad display base. 
Ages 13-up. 
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VISIBLE V-e ENGINE 

1/4 scale model with 
see-through moving 
pistons, camshaft, " 
more! Ages 12 up. 
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LAUNCH TOWER 

WITH SHUTTLE 

Model launch tower 
with shuttle, rocket 
and boosters} 1/144 
scale. Ages 12-up. 



a 




DINOSAUR WARRIOR 8" DINOSAURS 

Each highly detailed and decorated, 
with moving legs and tail, grasping jaw t 
plus 3 tT caveman. Ages 4-up. 
* Tyrannosaurus • Brontosaurus 

■ Triceratops • Stegosaurus 



egg 
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DINOSAUR WARRIOR 
MOUNTAIN PLAYSET 

With four dinosaurs, three cavemen 
and mountain. Ages 3-up 

Choice 
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SKY COMMANDERS 
FLEX WING VEHICLE 

With figure and 6' laser transport 
cable. Ages 5-up, 



16" 










SKY COMMANDERS RAPID 

DEPLOYMENT VEHICLE 

Modular gun fires missiles; with figure. 
Ages 5-up. 





M.A.S.K GOLIATH 

Race car/transport truck 
becomes missile launcher/ 
fighter! Ages 4-up. 



Buy any 2 MASK 
vehicles and receive a 

free MASK racing 
stopwatch by mail from 
rmr. Detail at store 





M.A.S.K LASER COMMAND 

Two vehicles, one blows other apart 

Ages 4-up, (Two 9-V H four AA batteries 
no: included) 



ial 




BATTLE BEASTS PLAYSETS 

Fire, wood, or water-type fortresses 
become vehicles, with warrior. 
Ages 4-up. 



AIR RAIDERS COMMAND OUTPOST 

With three air-activated plunger 
mechanisms and 6 figures! Ages 5-up. 



VJSIONARIES FIGURES 

Choose from 8 
figures, each with 
holographic chest 
shield! Ages 5-up. 




VISIONARIES CAPTURE CHARIOT 

Two gunner pods, 
holograph stereogram 
and chariot driver. 
Ages 5-up. 



2499 






ENTERPRISES 

T 



• NFL VCR QUARTERBACK 

• NBA VCR BASKETBALL 

• NHL VCR HOCKEY 

Each features actual 
game footage on VHS 
videotape, realistic play- 
ing board! Ages 



Choice 
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HYDRAULIC DUMP TRUCK 

Real hydraulic cylinder 
with side lever; colorful 
decals. Ages 3 up. 



TOYS "R" US TRACTOR TRAILER 

Steel construction. 
Removable trailer with 
doors that open for 
cargo, Ages 3-up 



/ 



RADIO CONTROL MERKUR XR4Ti 

Digital proportional speed 
and steering. Ages 8-up, 

(Two lour C batieri.es 
not Included) 



MUSICTIME 
WHISKER KIDS 
STAGE 

MICROPHONE 

Stand adjusts 2-4'. With 
battery! Ages 5-up 






SEGA MASTER SYSTEM 

Includes 128K system console, two high- 
speed controllers, light phaser, Hang On/ 
Safari Hunter game pak. colorful graphics! 

SEGA GAMES 

• CHOPIIFTER 29.99 

• BLACK BELT . , . . 29.99 

• PRO WRESTLING 29.99 

• RAMBO , 




NINTENDO 

ENTERTAINMENT 

SYSTEM 

" Rob' 1 the robot 
playmate, control deck, 
controllers, light gun t two 
game paks! four aa 

batteries nol inctuded) 



• CONTROL DECK , . 79-97 

With 2 controllers and 
Super Mario Bros, game pakl 

NINTENDO GAMES 

• PRO WRESTLING . , 27.49 

• EXCJTEBIKE 27,49 

• KUNG FU 23.79 

• LEGEND OF ZELDA 34,99 



TENNESSEE 



HICKORY HOLLOW 

5255 Hickory Hollow Pkwy, 
Antioch 



KNOXVILLE 

8009 Kingston Pike. 
Knoxville 



RIVERGATE 

1800 Gallatin Rd. N., 
Madison. 



Gift Certificates 
k\ For Birthdays, 
V\ Holidays, Every 
^ Special Occasion! 



Prices effective U.S.A. only. 

Prices Good In These Stores Only. 

ENTIRE CONTENTS COPYRIGHT TOYS "R" US, 1987. 
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Special Collection attracts the rare and experimental to Corvette Mecca. 



Next year, it'll be "L-88 in '88." 
Some are one-of-a-kind factory com- 
petition models. All are heavily 
steeped in Corvette lore and legend. 
This is hallowed ground for the Cor- 
vette aficionado as the cars 
create a unique aura and 
presence that is physical in 
its intensity. 

Now that you're totally 
sated with the Corvette ex- 
perience, is it time to go 
home? Not a chance. It's 
time to overload. The folks 
who put on the Blooming- 
ton extravaganza pack in 
more events than your kid's 
summer camp* First, 
there's the road tour. Pic- 
ture hundreds of Corvettes 
gathered nose to tail in a lo- 
cal shopping center parking 
lot. It is dusk. The setting 
sun casts a golden glow on 
the deep, glistening paint. 
Corvettes stretch out row 
upon row, filling the entire 
parking lot. 

Then, on a signal, and led 

by Bloomington police cars, 

they pull out single file 
— a convoy more than 3 
miles long of more than 400 
C orvettes . E ve ryth i ng 
from stock and restored 
machines to wild customs. 
If it has a Corvette name- 
plate on it, it is there. 

While the machines cre- 
ate their own magic at 
Bloomington, what really 
makes the event is the peo- 
ple. A grand gathering of 



Corvette enthusiasts of all persua- 
sions share a common bond of enthusi- 
asm for one glorious weekend in the 
heartland of America, 

— Cliff Gromer 




"You can get any part for any Corvette/' 
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How they stand 
to each other 



ADVANCED NEW CHEVY. 

Chevy tops Ford in power. With a modern, fuel- 
injected Vortec V6 that gives you 15 more standard 
horsepower in the half-ton than Ford's old in-line 
6 gives you even with fuet injection. 

Chevy has a Getrag- licensed 5-speed manual 
transmission with overdrive. Ford doesnt. 

Chevy has a new double A-arm independent front 
suspension, Ford doesnt. 

Chevy has more glass area than Ford— 933 more 
square inches of glass. 

Chevy s big new cab gives you more leg room, more 
shoulder room and more total room than Ford. 

Chevy has two-side-galvanized steel front, sides 
and rear— more of it than Ford, 

Chevy gives you shift-on-t he-fly Insta-Trac as stan- 
dard equipment on all 4x4s. Ford still makes you 
stop, get out and change hubs. 

Chevy protects the paint with a new clear-coat finish 
you cant get from Ford. 

Chevy half-ton gives you a strong, massive new frame 
that's bigger and heavier than Ford's. 

Chevy has a new all-welded cargo box with no 
exposed bolt heads to trap water and cause rust. 
Ford doesnt. 

Chevy has special indentations in the cargo box that 
let you build a platform of 2x6s across the top of the 
wheelhousings for two-tier loading. Ford doesn't. 

Feel the news behind the wheel. Test 
drive the first all-new full-size pickup introduced 
in this decode: At your Chevy dealer's. 

•Excludes other GM products. 

Comparisons based on data available at time ol publishing 

Le^gPi ,i ijffir W/W J 1 Best-backed Chevys ever 6-year/ 60, 000-mile 

aether IjLJ i jl § I , powertram warranty protection and 6 years 
bucWeup cwjncQMMMMWMAH or 100,000 miles of outer-body rust-through 

Se* your Chevy dealer for *rrr>s and protection SoNd proof of the quality built mtO 
conditions of (he Iwnited warranty, every new 1968 full'SiZS Chevy pickup. 




OLD NEW FORD. 

Ford says they're new. But you'll find their 1988 
pickup doesnt have much new to talk about: taillight 
lens, revised fuekank capacities, tethered fuel-filler 
cap and integral alternator/generator 






OLD HOUSE RESTORATION 



BY BOB VILA 



The Return Of The Tin Ceiling 



THERE'S an old saying 
"what goes Yound, 
comes round." You know if 
you keep something; long 
enough it's bound to come 
back into style. Fortunate- 
ly for old -home restorers 
and for new home owners 
alike, the presscd-tin ceil- 
ing is one product that has 
"come "round" again. 

I think the comeback of 
the tin ceiling can he partly 
attributed to the increased 
interest in restoration 
We've seen over the past 10 
years. I also think the "nos- 
talgia" craze, which has had 
an effect on both residential 
and commercial construc- 
tion, is partly responsible. 
In addition, metal ceilings 
blend in quite well with 
some contemporary deco- 
rating schemes. 

It's not uncommon today 
to see ornate ceiling treat- 
ments at your favorite pub 
or restaurant, But to the 
homeowner, the availabil- 
ity of these materials has 
opened up a whole new area 
for decoration and adorn- 
ment overhead. 



A cure ffor 

l V* | 9 *r 9 Pressed-t in ceiling compon ents are ava liable i n a wide va riety of differ- 

QIG pi ft ST er ent patterns and styles, Trie sampling shown above includes square 

Tin ceilings are popular to- panels, long cornice pieces and various moldings, 

dav for most of the same 




reasons they became so at 
the turn of the century. 
They provide a relatively 
easy and inexpensive way 
to create a permanent, dec- 
orative ceiling- 
Introduced in the late 
lHOOs, metal ceilings were 
widelv used in both com- 
mercial and residential 
buildings- Often seen in a 
home's kitchen and formal 



rooms, pressed-tin panels jj^s^v** 



were considered a practical ^ 

Way to cover damaged pi as- ff^ ^^ ^^tl 

ter. The fact that the metal te^|g^^ 

tiles were lire -resist ant r^rrrp -^ 

was an added bonus. SC&.S.'S 
It wasn't long before 



Contributing Editor Bob 
Vila is host of public televi- 
sions This Old House" 




Components can be attached directly to wood ceilings or to furring 
nailed over a piaster or drywall. The arrangement shown consists of 
2x8 panels surrounded by a cornice and crown molding. 



folks realized tin panels al- 
lowed them to install what 
looked like an expensive 
hand-carved plaster ceiling 
relatively easily — even on a 
new surface. 

Obviously, the ornate 
plasterwork the metal tiles 
imitated couldn't be mass- 
produced and shipped like a 
pressed-tin ceiling could. 
And, of course, the price for 
hand-detailed plasterwork 
then, as now, was exorbi- 
tant. 

Made vigorously into the 
'30s, the industry slowed 
with the coming of World 
War IL It lay dormant for 
decades, until its re-emer- 
gence in the late 70s, 

Yesterday's 
ceilings today 

Two leading manufacturers 
of metal ceilings are the 
W.F. Norman Corp, and 
the Shanker Steel Ceiling 
Co-, Inc. Interestingly 
enough, both companies 
use the same machines and 
dies to make today's ceil- 
ings that w ere used almost 
a century ago. (You can't 
get much more authentic 
than this!) 

Most tin ceilings are easy 
to install and are generally 
put up by do-it-yourselfers 
with a great deal of success* 
One caution, though: The 
edges are sharp, so be sure 
to wear work gloves to pro- 
tect your hands when han- 
dling the panels. 

Generally available in 2 
x 4-ft. and 2 x 8- ft. panels, 
metal tiles are usually 

If 

nailed to either solid wood, 
wood furring or wood 
sheathing, A metal ceiling 
is installed in much the 
same way as a tile 
floor — the main difference 
is you're working above 
your head! If you want a 
mechanically perfect job, 
the pattern should be cen- 
tered, then worked out to 
the edges. Many times, a 
generic filler is used be- 
tween the end of the pat- 
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tern and the surrounding walls. Add- 
ing a cornice or molding along the 
edges completes the look. 

Some metal tiles are also available 
in 2 x 2-ft squares for installation in 
drop- in acoustical ceiling grids. These 
tiles can also be screwed to metal fur- 
ring strips, if the job calls for it . It has 
been my experience, though, that 
these last two items are usually re- 
served for commercial installations, 
where it's necessary to have access to 
the mechanical systems located above 
the ceiling panels. 

Expect to pay about $2 a sq. ft* for 
most pressed-tin panels used in 
homes. Some of the bolder patterns, 
which have more profile and are deep- 
ly coffered, are usually priced a bit 
higher — $2.50 to $2.75 a sq* ft. is a 
good range for these. Normally, you 
wouldn't cover an entire ceiling in 
your home with this bolder stuff. It is 
popular, though, to use a more subtle 
pattern in the room in general and 
maybe add a bolder panel — like a me- 
dallion above a chandelier or ceiling 
fan — in the center. 

Traditionally, most metal ceilings 
were painted. The same holds true to- 
day. Any high-quality, oil-based paint 
will do. But do not use latex paint on 
metal panels — the water in it will 
cause rust* 

It's becoming more and more popu- 
lar, especially in contemporary instal- 
lation, to leave the tin unpainted. If 
you desire a shiny metal look, the sur- 
face must be preserved with two coats 
of polyurethane. Make sure each tile 
is free of dirt and oil before this finish 
is applied. 

Plastic panels 

There are also plastic panels available 
today that replicate pressed-metal 
ceilings. The company I'm familiar 
with that makes these tiles, The Old 
Jefferson Tile Co. , manufactures ex- 
act replicas of the old tin ceilings out of 
high-impact polymer styrene plastic 
in squares about 2x2 ft. Generally 
priced a bit lower than the authentic 
metal version, you can expect to pay 
between $1.55 to $1.65 per sq, ft., de- 
pending on the amount of tile you or- 
der. 

Although most plastic tiles are com- 
monly installed in acoustic ceiling 
grids, some can be applied directly to 
any reasonably sound ceiling surface, 
including plaster, plasterboard or 
plywood. Most standard adhesives 
{as long as they don't caution against 
use with plastic) will work. 

You can also staple the plastic 
squares to the ceiling surface, then 
glue a thin overlay strip molding over 
the seams. In the same way, rosette 

(Please turn to page 28) 
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This is your drain. 



■ 





this is your brain on drugs. 





Partnership For A Drug-Free America 




N.Y..NY 10017 



OLD HOUSE RESTORATION 

(Co ttfitni wi fro j- ^ t page 2 1 ) 

medallions cover each corner junc- 
tion, (In a ceiling grid installation, the 
moldings and medallions can be used 
to conceal the metal strips.) 

One of the advantages to this type 
of ceiling is that the tile can be scored 
and cut easily. Obviously, the nature 
of the material has eliminated the 
danger from cuts sharp metal edges 
may cause. 

Restoring with tin 

For those involved in renovation and 
restoration work, the pressed-tin 
ceiling is an ideal way to cover a dam- 
aged plaster ceiling, while creating 
the look of old, decorative carvings. 
Even if you could find plasters capa- 
ble of doing this type of work today, 
chances are you wouldn't be able to 
afford them. So, like the work of yes- 
teryear, metal ceilings fill a similar 
need today. 

Perhaps you've already got an old 
tin ceiling in your home you'd like to 
keep, but a few T of the edge tiles have 
rusted from water leakage — the main 
culprit in metal-ceiling damage, 
First, check through the manufactur- 
ers' catalogs for the patterns available 
today. There's a chance that what was 
originally put up in your home may 
still be produced. If that's the case, 
just order the few replacement tiles 
you need. If the damaged tiles are 
bubbly and sagging, pull them out be- 
fore replacing with the new 7 ones. But 
If they are laying flat, you can some- 
times get away with putting the new 
tiles right over the old. 

Because of the reasonable $2 per 
sq. ft. cost of tin tiles, it doesn't pay to 
try to salvage what's there. But if 
only a few 7 tiles on the ceiling's perim- 
eter are water damaged, you can 
sometimes replace them with tiles 
from the center that arc still in good 
condition. Then choose a new bold 
panel — perhaps one with a medal- 
lion — to replace the center panels 
you've moved. If it's done right, this 
little trick can make an old tin ceiling 
look super! 

So, adding decorative tiles may be 
just what that damaged piaster ceil- 
ing in your old house needs. Or it can 
help bring a bit of "nostalgia" into 
your newer home. In any case, I think 
you'll agree that it's nice to see these 
ceilings have "come Vound" again 



SOURCE LIST 

■ Shanker Steel Ceiling Co , Inc„ PX), Box 43%, 
Linden, NJ 07036 

■ W. F. Norman Corp., Box 323, Nevada, MO 
f>4772 t (catalog $3) 

■ The Old Jt'fftVwjnTileCiK, PX). Box 494, Jeffer^ 
son, TX 75657 
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atever job you're working on r you can hold it in the 
Black & Decker Workmate™ Portable Wfork Center. 

The Workmate can be used as a simple workbench. It also 
functions as a vise capable of firmly holding a variety of wide, narrow, 
or odd-shaped objects. And it works as a sawhorse. 

Besides being strong enough to hold up to 350 lbs., the Workmate 
can be easily moved from shop to garage to work site. And when 
you're done, it folds up for easy storage. 

All of which explains why the Black & Decker Workmate is a very 
valuable partner, And why it's where you should hold whatever you're 
doing. Starting now. 

• BLACKS. DECKER 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 




OUTDOORS 



BYJOESKORUPA 



Big Event, Small Fish 




Contenders Jockey for position Just after sunrise at the 87 Bass Mas- 
ten Classic and prepare to roar off in search of elusive fish. 




( AYBREAK at Coxe's 
Landing, 10 miles 
northeast of Louisville, 
Kentucky, on the Ohio Riv- 
en Most days a fisherman 
would be alone with his 
thoughts here at 6 a.m. 
Not today. 

Today is the 17th running 
of the Bass Masters Clas- 
sic, "test of the best," as the 
organizers like to call it. 
The shores are lined with 
6500 spectators listening to 
amplified country music 
and a folksy emcee. 

A caravan of Ranger 
Bass Boats arrives— 41 
state-of-the-art rigs pulled 
by a fleet of new Chevy 
vans and trucks. Inside the 
rigs are the reason the 
crowd is here — the top 41 
finishers on the Bass An- 
glers Sportsman Society 
(BASS) tournament trail, 

"I'm going to work late 
today," one pre-dawn spec- 
tator tells me at the boat 
ramp, 'These are the guys 




Guy Eaker holds up a rare sight 
at the '87 Classic — a 4-pounder. 



we see on TV and in the 
magazines." 

The bass boats are 
launched and line up in the 
center of the river. At the 
sound of the gun they rear 
up like stallions, 150- hp 
Johnson GT outboards dig- 
ging in for a solid bite of the 
Ohio f and then, with prop 
wakes stretching out in 
e ver- expan d i ng paral 1 el 
lines, the all-star fishermen 
roar off in search of elusive 
fish. First place at the Clas- 
sic brings the winner a 
purse of $50,000 and the op- 
portunity to reign as cham- 
pion for a year, a career 
boost worth much more 
than the prize money. 

Unlike other tourna- 
ments, few spectators actu- 
ally see any action. The fo- 
cal point isn't the sport, but 
the show at the weigh-in, 
where standings are updat- 
ed and contenders tell fish 
stories. It's emceed by gar- 
rulous Ray "Mr. Bass" 
Scott, founder of BASS and 
originator of the event. 

On the final day of com- 
petition, approximately 

18,000 fans crowded into 
Freedom Hall, at the Ken- 
tucky State Fairgrounds, 
to cheer the crowning of 
George Cochran as T 87 
champ. To his credit, Coch- 
ran caught 14 fish in three 
days, weighing 15 pounds, 
5 ounces. 

Most knowledgeable fans 
knew that Cochran's small 
winning stringer — smallest 



in Classic history — was a 
major fishing feat. 

Despite lack of shoreline 
development, this stretch 
of the Ohio is a fully exploit- 
ed commercial waterway 
with few feeder creeks or 
other natural fish-produc- 
ing features. 

More than a third of the 
contenders arrived at the 
weigh-in each day without 
fish. Thirteen caught a total 
of three or less, and two, 
proving they're human, 
struck out completely* 

Since few fans were actu- 
ally out on the water, they 
didn't know that one pro's 
state-of-the-art bass boat 
died on him and that one 
was fined for fishing in a re- 
stricted area. They didn't 
know that one pro was run 



off a creek by a shotgun-tot- 
ing Hoosier and one ran 50 
yards of line through his 
trolling prop. 

Few 7 also knew that the 
fish stories told by pros to 
the crowd and media were, 
well, fish stories. One of the 
top finishers told the crowd 
he ran 100 miles or more 
each day to catch fish. The 
next day, we spotted him 
fishing near the boat 
launch. *Tm going to stick 
within 10 miles," he said, "I 
didn't really mean that stuff 
I said for the press," 

Everything about the *87 
tournament indicated that 
the Bass Masters Classic is 
getting bigger in every 
way. The only thing that 
got smaller was the size and 
quantity of fish. 



GMC Pan Am Challenger Put to Test 




PM wrings out 5owerb/s record challenging GMC Sierra pickup. 

The lure of long-distance driving is universal, but no one 
does it like Canadian Garry Sowerby, of Moncton, New 
Brunswick. If all goes according to plan, Sowerby will set a 
world record in late '87 by driving from the tip ofTierra del 
Fuego to Prudhoe Bay, Alaska, the northern and southern 
most driveable points in the Americas. 

The Guiness Book Of World Records considers this the 
world's longest drive. Sowerby and co-driver, Tim Cahill, 
an experienced adventurer, plan to complete the 15,000- 
mile trip in about 25 days and go into the record books. 

To accomplish the feat, Sowerby has chosen a 1988 GMC 
Sierra Club Coupe pickup, which has an extended wheel- 
base of 155.5 in. and a rear passenger seat. The Sierra is 
GM's first totally re-engineered full-size pickup since 1972. 
Sowerby's is outfitted with 4- wheel drive and a 6.2-liter 
diesel. Though the new production-line Sierra is built to 

(Please turn k) page 28} 
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Dodge Raider. Standard to standard, 
the best equipped import 4x4 on or 

Off the road. If youVe been looking for a 4x4 
that really stands out, meet the 1988 Dodge Raider. 
The import so well -equipped, it elevates off-roading 
to a fine art. While blowing its Japanese competition 
straight into the weeds! And right out of the scene. 

Features Toyota won't give you. Raider is 

armed to the teeth with some features you won't find 
standard on Toyota 4-Runner. Like automatic locking 
hubs. Both front and rear tow hooks. A full set of 




Dodge Raider — $11,083* 
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easy-to-read gauges including an inclinometer And 
hot-looking spoke wheels, 

Comfort Nissan considers optional. Raider 

is at home on the range. But it also has a standard 
comfort level that leaves Nissan Pathfinder in its dust. 
With cloth and vinyl bucket seats. Full carpeting. An 
adjustable steering column. And there's an available 
driver's seat with its own bump-smoothing suspension. 

A price they can't match. Even with ail of this 

standard, Raider still has a low base list price of only 
$11,083. Hundreds less than competitors such as 
Nissan Pathfinder and Toyota 4-Runner. 



Making our Raider one of the best sport utility values 
on the road. Or off. 

The 1988 Dodge Raider. When you're ready for 
the one import 4x4 that tikes to give a lot more than it 
takes, just see your Dodge dealer. 
Then put yourself in the picture. 
Front and center. And all alone. 



*AII comparisons are to 19B7 competitive models (1988 
competitive data incomplete at tune of printing). 

*Base list price at time of printing, excluding tax & 
destination charge. 



Dodge 



Dodge Import Trucks* We're going places. 



BUCKLE UP FOR SAFETY. 



DIVISION OF CHRYSLER MOTORS 
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OUTDOORS 



{Continusd from jxiQe 2;*>) 

take a pounding, Sowerby made a 
number of design modifications to 
prepare for terrain ranging from jun- 
gle to high mountain passes. 

The cap over the pickup box gives 
the vehicle enclosed space for storage 
and sleeping accommodations. Other 
modifications include: 100-gallon fuel 
cell, double shocks in rear axle, front 
brush guard, Hayden oil cooler and 
many others, 

Sowerby picked up the customized 
Sierra a few weeks before shipment to 



South America to wring out any bugs 

and asked POPULAR MECHANICS to 
give it a test drive. We took it south of 
Moncton to the rugged Bay of Fundy, 
source of the world's highest tidal ac- 
tivity t and drove over packed -sand 
and loose-rock beaches. We also took 
it through mountain roads and did 
power slides and spin outs in gravel. 

The Sierra was surefooted in all sit- 
uations. Thanks to its gutsy 6. 2- liter 
diesel, the loaded-down 1-ton acceler- 
ated with ease and cruised effortless- 
ly in the 75 to 80 mph range. (Sowerby 
intends to go beyond the U.S. speed 
limit for much of the trip. ) Steering 





Makers of the World Famous 7-50 Staple Gun 

Now Brings You A full Selection 
Of Professional Quality Fastening Tools 

For Alt Your Fix-it Fastening Needs! 





Model ETN- 

ElectrchMatic 

Professional 
Quality 

ELECTRIC 
STAPLE 
GUN 

FLUSH 
FRONT 

EXTENDED NOSE 

Permits easy fastening in 
recessed areas, dose corners, 
and other hard-to-get-ot pUee* 
with pin point accuracy! 




Model T-50XP 

XPANDO 
FASTENING SYSTEM 

Attachment A Fasteners 

Instantly converts the Arrow 
T-50, TSOm f or 755 SUpte Gun 
into i mufti-purpose 

fastening tool! 



€ a tity slips an front of Staph Gun* 





A! 
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Model 

TR-550 

Professional 
Automatic Lever Feed 

HOT MELT GLUE GUNS 

Ehfctronk So iid State 
Hi impact/ Hi-T#mp Housing 

* 4 Type* of Gate Stix available 

* lists 2" or 4" Gto* Stix 
■ Coot contoured handle 

* interchangeable nouie 

* He-usj bit storage box 

* Light weight 

* Cfepi 4 type* 6f Glue Stix 

* Buittin Drip tray/Stand 



Wood 
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HcUl » 


»How Doom 
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Repine* mfrwS. naEI^ rivets authors 
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Riuet Cool 






Model RH-200 

Professional 

E-Z Pull RIVET TOOLS 

• Extended nose for hard-to-get-at places 
i Uses 4 rivet she*; 3W, 1/8'% 5/32". and 3/Jfi" 
« Spring-haded handle for easy rivet loading and ejection 

• AH steel construction 

• Comfortable vinyt grip 

• 4 nose pieces with wrench 

• Handle Jocks when 
not in use 




ARROW FASTENER COMPANY, INC. 

271 Mayhill Street, Saddle Brook, NJ 07662 

In Canada: Jarde! Distributors. Inc.. 6505 Metropolitan Blvd. East, Montreal H1P 1X9 Quebec 
Available at alt leading Hardware, Home Center, and Discount Department Stores everywhere. 



was tight and responsive, and the sus- 
pension flattened the bumps. 

Sowerby is no stranger to long-dis- 
tance driving. He has a number of ma- 
jor road trips to his credit, two of 
which are recognized world records. 
By the time you read this, a new re- 
cord will be among his, and his cus- 
tomized Sierra's, accomplishments, 
(Look for exclusive PM coverage of 
Sowerby 's Pan American Challenge 
in the February 1988 issue J 

Tough Truck Topper 

Brahma wanted to prove it made a 
tough topper/shell for 4x4 pickup 
trucks, so it did the only logical thing. 
Brahma turned the project over to 
Joie Chitwood Jr, , reknowned thrill- 
show stunt driver, who decided to 
give it a roll. Literally. 

Chitwood drove up a ramp at 30 
mph and flipped a Brahma-topped 
Chevy truck wheel-to- wheel. The 
truck suffered a crunched hood, wind- 
shield and front end. The Brahma 
Topper, made of Dow Chemicals* Ho- 
vel composite plastic, compressed un- 
der the impact, getting a few paint 
scratches, and returned back to its 
normal shape. The truck still ran, so 
Chitwood rolled it again. The result 
was the same. Chitwood doesn't rec- 
ommend simulating this test, but be- 
lieves, in case of an accident, the top- 
per will cushion a roll and absorb some 
of the shock. In addition, it will still be 
in good shape, Brahma is based in 
Grand Prairie, Texas. 

Wild New Arctic Cat 

Muscle snowmobiling just got 
pumped up another notch with the in- 
troduction of Arctic Cat's new Wild- 
cat, powered by a big 650 cc Suzuki 
engine. This liquid-cooled, twin-cylin- 
der powerplant, which breathes fire 
through twin 38-mm carbs and high- 
performance exhaust chambers, is 
built for one thing — speed. 

Along with a huge engine, the Wild- 
cat features IV2 in, of progressive 
travel suspension, in the rear, and 7 
in. at the skis, in front, which not only 
give comfort to the ride, but more 
control over bumpy terrain. Twist 
this sled's throttle and hang on. Arctic 
Cat is based in Thief River Falls, Min- 
nesota. Cost is $5695. 




Huge engine and advanced suspension 
make new Wildcat a high-speed muscle sled. 
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Wl N A LEGEND! 



EDM COMPANY KNIVES AND Jf fff» WRANGLER 
KMP9N0 INI TRADITION AUVB 




3fr 

9 



'Si 




NGLER 

SAHARA. 
NEW FOR '881 

4 x 4 x For*v«r. 
Sahara inherits th* legacy. 
B#com« a part of It* 
Tha Wrangler Sahara slides into 

4-whaal-drlva on tha fly and 4.2 titer* 
of Jeep power takes you there In style 
Edge Company knives and Jeep Wrangl 






A pair of Yamaha SRX250 street bikes! 

Twenty-two horses of air-cooied counter-balanced 
power, dual carbs. and aNoy wheels send you down 
the road on the cutting edge of excitement. 



Two Tickets to Paradise! An aii-expense 

paid sun-drenched week on beautiful St Grota, the 
emerald jewel of the U.S. Virgin Islands: Hot sun, 
cool breezes, aqua waves, and frothy pina coladas. 



$1,000 of the best Camping Equip- 
ment to outfit you aixl a friend. Tested from 
Death Valley to Everest, Moss P Kelty, Caribou and 
more — rugged gear and the pro's choice. 



EDGE COMPANY KNIVES AND JEEf* WRANGLER: 
RUGGED, INDEPENDENT, TOUGH - AND BOTH AVAILABLE IN AUTOMATIC. 



odel 120 
$49.95 

THE CLASSIC 

Automatic 

stiletto. 

Handmade fcrt 
Italy. Brass lined, 
Side opening. 
9 3/8". Handle 
in Pearilte: 
Blue. Green, 
Red. White, 
and Black. 




Automatic 

Krwes 
sold in kit 
form only. 



/ 



MODEL 
817 

sae.es 



LEVER 
AUTO HUNTER, 
GJeaming Brass 
& Hardwood. 
Side Opening 
Brushed SfS Blade. 
Brass Lined. 8\ 




U*# tho coupon to ordor ony ono or mar* of thooo I 

€4gm Co* Knivm* and you'll ho ontorod automatically In thm | 
Groat r M Giveaway SwoopttokoB* On Uso tho Coupon, but 

chock tho "No" bow* No purthama roqatred. I 

I 
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Model 



Oty 



Model 



Qty. 



fnp. Dot* 



MODEL 
108 

0*D. 19.9S 
Camo. $21.95 

NATO MILITARY. 

The most popular 
automatic in the world 
Olive Drab or Camo 
covers, gun metal black 
caps, front opening, 8" 
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' □ YESl 

| Inter mm In 

I Thm tdoo Co, 
1 Grwf 88 
| Gfvmaway 

MwmmpMtako*, 
I and ruth mm 
| thmmm ktilv**. 

NO 

I I'm not buying 4 but on tor mo In tho fttwoop* anyway, and uia f ho addrou obovo 

| THE EDGE COMPANY, P.O. BOX 426, BRATTLEBORO, VT 05901 
| CALL TOLL-FREE 1 -800-443- 1021 pmi2 



Add ti .50 Foch Shipping and HondP n 9 — Alk>w 10 Days Shipping 
Check or Money Order Enclosed Totol £ 
'•Mr./ MasterCard No — 
Mame ■ - 



Address 
City , 



State , 



Zip 
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OFFICIAL RULES 



1. No purchase required. Fill out The Edge Company Great '88 Giveaway Sweepstakes Order Form /Entry 
Coupon an thi$ page and mail to: The Edge Company, Great '&Q Giveaway Sweepstotes, P O . Boj» B36, 
Brortleboro. VT 05301 . Order Form/Entry Coupons must be postmarked by February 29. 19&B Yov may also 
enter by bond printing your name, address, zip code, and if you want to order, your Edge Company Knife 
selections on a plain piece of 3 '*5 paper, and mail as above- No purchase required, enter as often os you 
wrsh, but each entry must be mailed separately 

2. Winners will be determined m random drawings conducted on or about April 1. t96fl by on 
independent judge, whose decisions are final. Winners will be notified by moil, and will be asked to sign o 



statement of eligibility, which must be returned within 21 days of receipt or alternate winners will be selected 
at random. All federal, state and Local lows apply. Sales ta*eS. licenses and any options are the responsibility 
of winners. No substitutions except as required due to availability. All prizes will be awarded 
3. Sweepstakes open to residents of the United Stores 16 years of age and older, Employees and their 
families of The Edge Company, the American Motors Corporation, the Yamaha Motor Corporation, Kelty. 
Caribou, Cofemon, Moss. Thermarest, the independent ivdge. their affiliated companies, advertising, print, 
ond production agencies are not eligible Void where prohibited by low. For a list of prizewinners, send a 
S.A.S.E. to The Edge Company, Gfeoi "B8 Q.veawoy Sweepstakes, P.O. Bo* B2$, erattl#boro, VT 05301 



BDGE COMPANY KNIVES: GUARANTEED FOR LIFE 
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BY JIM DUNNE 



King Corvette 



|£ING of the Hill Cor- 
Imvette is the popular 
name for this monster that 
Chevy's developing for 
1989, And by the time it hits 
the showrooms, it may be 
indeed the king among per- 
formance street machines. 
Under the hood is an awe- 
some 400 hp/400 lbs. -ft, of 
torque from a specially al- 
tered 350-eu. -in. V8. Lotus 
modified the engine with 
special heads and double 
overhead cams. The trans- 
mission is a 6-speed manual 
imported from Europe. To 
handle all that power, King 
Corvettes have larger 
tires — 17 in. dia. with a 
tread width that is Vk in. 
wider than the 9 in. on to- 
day's Corvette, Rear fend- 
ers had to be widened by 3 
in. to fit them. The wider 




King of the Hill Corvette, due In '89, will pack a 400-hp wallop. 




Affordable fun from down under: 

tires at the rear and a huski- 
er look in the rear bumper, 
plus rectangular taillights, 
tell the onlooker that this is 
a special model. The rear 
bumper also has a different 
look— convex instead of 
concave. 

New Capri 

Mercury dealers will be 
selling this 2+2 convertible 
within 18 months. It was 
called the Barchetta, a code 
name for a project that in- 
volved Ford in the U.S. and 
Australia, Mazda and the 
Italian design house of 
Ghia, Capri is the name 
Mercury dealers will use. 
The car will be built by 
Ford in Australia to fit a 
chassis design by Mazda, 
the same chassis that Maz- 
da uses for its 323 sedan. 

The original Ghia design, 
which included large, Hush 



headlights, has been al- 
tered slightly to give the 
car a lighter look in front. 
Functional details include 
Mazda's 1. 6-liter ohc Four 
that drives the front 
wheels, A manual or auto- 
matic transmission will be 
offered. Ford expects to 
sell this vehicle at the lower 
end of the price spectrum 
and shoppers can look for a 
fairly well-equipped ver- 
sion to be in the sub-$l 0,000 
range* Why did 
Mercury get the 
Capri instead of 
Ford dealers? 
The factory is 
limited in pro- 
duction, so the 

2 + 2 Capri ^ a P r * COUld not 

be spread out in 
sufficient num- 
bers for all Ford dealers. 

Chevy 

Sports Coupe 

It may not be called the 
Monte Carlo, but this is 
Chevy's version of the GM- 
10 car, a cousin to the new 
Grand Prix, Regal and Cut- 
lass Supreme. It's sched- 
uled for introduction as a 
1990 model and will fit in 
the Chevy lineup just above 
the Beretta. Unlike the 
current Monte Carlo, the 
new car will have front- 
wheel drive and unit-body 
construction. Engine line^ 
up will be headed by 
a 3.1 -liter V6, 



but a refined version of the 
Quad-4 will also be avail- 
able. Chevy will also have a 
4-door version of this car 
ready in 1990. 

4- Door Bronco II, 

5- 10 Blazer 

Both Ford and GM are pre- 
paring an answer to the 
sales lead Jeep has with its 
4-door Cherokee in the 4- 
wheel -drive utility field. 
Prototype 4-doors are be- 
ing built now, in prepara- 
tion for a 1990 model intro- 
duction. While the S-10 
Blazer (and Jimmy) are re- 
portedly just stretched ver- 
sions of the current 2-door 
models, Ford is planning a 
more extensive change for 
the 4-door Bronco. 

For one thing, the Bron- 
co will look less like the 
Ranger pickup, and more 
like the full-size Bronco. 
Grilles, headlights and 
front bumpers will be ex- 
clusive with the Bronco II, 
The 4-doors will be longer, 
wider and have a different 
rear axle than the 2-door 
Bronco II. Wheelbase will 
be stretched to 111,9 in. 
from the current 
102. 1 in, and 



overall length will be more 
than 22 in," longer at 180.9 
in. Both GM and Ford will 
install bigger engines, in 
order to compete with 
Jeep's performance advan- 
tage. Jeep owns the 4-door 
utility market for smaller 
vehicles now. Its sales run 
85 percent 4-door Chero- 

kees, 15 percent 2-door. 

Cadillacs 
VI 2 Engine 

"I don't understand it ei- 
ther," says GM's new Presi- 
dent Bob Stern pel, com- 
menting on persistent 
reports of Cadillac develop- 
ing a new V12 engine. "But 
if that's what the customer 
wants, that's what we will 
give him," 

Stempel pointed out that 
Cadillac had trouble put- 
ting a V8 engine in its front- 
drive deVille models just a 
few years ago. It was too 
long to fit sideways under 
the hood, so major changes 
were made in the accessory 
drives to make the package 
shorter. A VI 2 layout 
would obviously be even 
longer and pose greater 
problems of fit . 

But competition could 
change Stem pel's mind. 
With BMW putting a V 12 in 
service this year and Mer- 
cedes' V12 in the wings, 
Cadillac will be forced to 
come up with something 
just as impressive. Evi- 
dently, under GM's new 

(Please turn ti>82) 




With current rear-drive 
Monte Carlo retiring in '88, 
Chevy is readying this 
front-drive, based on 
GM-10 platform, for 1990. 
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DuIcd Fvasdotn 



UP 10 $5.00 LESS 
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- Chuck Yeager 

A maintenance-free Delco batten/ and money back — that's a deal 
worth charging down to your retailer's for 

Buy a top-quality Delco Freedom or Dura Rower 50, 60, 72 
or Voyager battery between October 18 and December 19, 1987 
and you get a $5.00 rebate. Choose a 40-series battery and a $2.00 rebate is yours, 

Your AC- Delco retailer has rebate coupons and detaifs. Call 1-800-AC-DELCO 
for the retailer neaiest you 

While you're there, ask about the manufacturer's expressed limited nationwide 
warranty that applies to all batteries. 

All requests must be received by-December 31, 1987 So shop soon and get 
charging with AC-Delco. 



Delco Freedom 





















Delco 



GENERAL MOTORS CORPORATION 



HC-DEUO. THEV D0I1T JUST FIT. THE V IHHTCH 
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(Ctmtunwd from jxiqr MO 

policy of giving the customer what he 
wants, a V12 is in Cadillac's future. 
Look for this engine, if it ever gets 
into production, to be used first in the 
rear-drive chassis. 

Shop At Home 

Euick has a computer disc that allows 
new-car shoppers to learn about what 
is available on new r cars, and to select 
a new car while operating their home 
or office computer. The program disc 
is called "Dimension." It is designed 



for use in Macintosh-type computers. 
The discs describe high-technology 
systems like turbocharging, and pre- 
sent the type of car the operator 
would like to buy. Comparisons are 
made with Buick's competition as well 
as with different Buick models. Infor- 
mation like list price, option price and 
fuel economy is presented. 

Chrysler's VI 0 

Chrysler is quietly going ahead with 
its V10 engine program, to give the 
company the strong powerplant it 
needs for the large motorhome and 
specialty chassis market. The idea of 




We Made It Better 

with our patented, undercut tongue 
and groove design that assures 
strongest cant slip jaw action 

And Better with our patented 
PermaLock fastener. Faf stronger 
and safer than the old- time 
bolt and nut 

And Better with our 

patented reinforcing flange that 
eliminates stress breakage 

Only CHANNELLOCK 

Gives You All Three 



CHAN W T LOCK 



Send For Free Catalog 

©1987 CHANNELLOCK, INC. • Meadville, PA 16335 



CHANNELLOCK Pliers Are Americon Mode. 



Copied But Unmatched 



the V10 is to add two more cylinders 
to the current 360 V8 engine, and pro- 
duce the kind of muscle that only a 
400-plus-cu.-in. size will produce* 

Chrysler can move to a V 10 at low 
cost by adapting the engine line that 
now makes V8s to the V10 layout. 
Look for this engine in 1991. 

Opel Invasion 

General Motors is poised to bring 
Opel back to the U.S. market, proba- 
bly for the 1989 model yean Although 
details are yet to be worked out, Opel 
will likely be operated as a separate 
franchise with three different models 
offered initially — the top-of-the-line 
Senator, the new Omega and, proba- 
bly, the Ascona. The Ascona will be 
all-new in the fall of 1988 f and is ex- 
pected to be available with 4-wheel 
drive later in the '89 year. 

With prices expected to range from 
near $20,000 to upward of $30,000, it's 
clear that GM's aim is to attract buy- 
ers who already drive German luxury 
cars, as well as those considering ex- 
pensive Japanese sedans. 

Chrysler's 4- Wheel- 
Drive Medallion 

Chrysler will sell the Jeep Eagle se- 
dan for another year then phase out 
that vehicle and replace it with a 4- 
wheel-drive Medallion. The timetable 
calls for the Medallion in the 1990 
model year. That car will be imported 
from France and sold through Eagle 
dealers, Chrysler officials found that 
the average Jeep buyer is more afflu- 
ent than the average buyer of a 

Chrysler product, so the AMC ears 

will be kept separate in showrooms. 

Super Turbocharger 

One of the biggest complaints against 
the turbocharger is the time lag be- 
tween the driver depressing the ac- 
celerator and the delivery of power 
from the engine. The lag is caused by 
the need to rev up the turbocharger's 
blades. Researchers have been work- 
ing on a system to cut down the lag 
time. It consists mainly of a way of 
directing exhaust gases against the 
blades more precisely, so that the 
pressure of the exhaust gas is stron- 
ger. In addition, variable blade angles 
is under consideration. Finally, light- 
weight ceramic blades, that have less 
inertia than metal ones and thus will 
respond more quickly to pressure, are 
being developed for mass production. 
All this is being done in response to 
the growing threat of a supercharger 
replacing the turbo. Toyota is already 
in the marketplace with a super- 
charged MR2 and next year Ford will 
put a supercharger in its premium 
Thunderbird, and change the Turbo 
Coupe into the Super Coupe. 
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Train with NRI for a high paying 
career servicing computers 




DIGITAL MULTIMETER— 
Professional test instrument 
for quick and easy 
measurements 

LESSONS-Oear, well illustrated 
tests build your understanding 
of computers step-by-step. 



DISK SOFTWARE 
including MS-DOS. GW 
BASIL, WordStar, 
and CakStar 



NYO COMPUTER- 
CPU dotibte*kk'd disk drive, 
256K RAM. 4,77 MHz and B 
MHz turho speed. 



MONITOR— High resolution, 
iSreen screen displays, crisp 
text and graphics. 




TECHNICAL MANUALS 
— with complete specs on 
Sanyo computer and 
professional programs. 



DISCOVERY LAB-Usmg it, 
you construct and test 
circuits like those used 
with computers. 



DIGITAL 
LOGIC 
PROBE— 
Simplifies 
analyzing digital 
circuit operation. 



■ 



Get started now by building this 
fully IBM PC compatible computer 



Now you get it all . . . training for America's 
fastest growing career opportunity , . t 
training to service all computers. . . 
training on the newest total computer 
system, the Sanyo 880. Only NRI can give 
you the wefl-rounded training you need, 
because only NRI gives you a complete 
computer system . , , computer, monitor, 
disk drive, software, even test instruments 
like a digital multimeter and logic probe to 
work with and keep. It all adds up to 
training that builds the knowledge, 
competence, and ability you need to 
succeed as a computer service specialist. 

Get inside the newest, fully IBM PC 
compatible Sanyo Microcomputer 

As an NRI student, you'll get total 
hands-on training as you actually build 
your own latest model Sanyo 880 Series 
computer from the keyboard up. It's fully 
IBM PC compatible and, best of all, it 
runs programs almost twice as fast as an 
IBM PC. As you assemble the Sanyo 880, 
you'll perform demonstrations and 



experiments that will give you a total 
mastery of computer operation and 
servicing techniques. You'll do program* 
ming in BASIC language— even run and 
interpret essential diagnostic software. 

Understanding you get only 
through experience 

You need no previous knowledge to 
succeed with NRL You start with the 
basics, rapidly building on the fundamen- 
tals of electronics with bite-size lessons. 
You perform hands-on experiments with 
your NRI Discovery Lab and then move 
on to master advanced concepts like 
digital logic, microprocessors, and 
computer memories. 

Learn at home in your spare time 

You train in your own home at your own 
convenience, backed at all times by your 
own NRI instructor and the entire NRI 
staff of educators and student service 
support people, They're always ready to 
give you guidance, follow your progress, 



and help you over the rough spots to keep 
you moving toward your goal. 

100 page free catalog tells more . . * 
send today 

Send the postage-paid reply card today 
for NRFs 100 page catalog that gives all 
the facts about computer training plus - 
career training in robotics, data com- 
munications, TV/audio/ ^ 
video servicing, and A 
many other fields. If ^ 

the card is missing, . J 

write to NRI at ik 
the address 
below. 






SCHOOLS 



McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue 
Washington, DC 20016 

We'll give you tomorrow I tft 1 1 
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HOME VIDEO 



BYJAMES B. MEIGS 



Minolta: Hands On 



UNTIL recently, most 
home video cam- 
corders have looked and 
worked like scaled-down 
versions of their profes- 
sional counterparts- That's 
because most home cam- 
corders are designed by 
electronics companies, 
such as Sony, Panasonic 
and JVC, that build the pro 
models, too. But there's 
more than one way to make 
a camcorder. 

Minolta, the company 
whose Maxxum cameras 
brought autofocusing to 
35mm SLR film cameras, 
has begun to apply its still- 
camera experience to vid- 
eo. Minolta claims its new 
Master C-33U0 camcorder 




incorporates much of 
the autofocus, auto-expo- 
sure and light-metering ex- 
pertise the company has ac- 
quired developing the 



Zoom (ens does not 
protrude from 
Minolta's camcorder. 



Maxxum and other prod- 
ucts. During a recent 
hands-on workout of the 
Master camcorder, I got a 



Nipper's Master's Voice Has A French Accent Now 




|CA f the company that largely invented 
color television and is still the most popu- 
lar TV and VCR brand in the U.S.Jsno longer 
in American hands. Nor for that matter, is the 
General Electric brand. 

It seems RCAs home electronics division 
— once a mainstay of the company — has 
been getting handed around like a hot potato 
lately. First General Electric bought RCA 
back in 1986 and combined RCA s home 
electronics operation with its own. Now GE 
has sold off the combined GE-RCA consum- 
er electronics division to the French company 
Thomson, one of the largest 
electronics manufacturers in 
Europe, 

Selling off the RCA brand 
may have made good econom- 
ic sense for GE. Making a profit 
selling TVs and VCRs is tough- 
sledding nowadays. (GE will 
hang on to the rest of RCA, in- 
cluding the lucrative NBC net* 
work.) But it's sad to see this 
country's premiere electronics 
brand — and mighty concentra- 
tion of consumer electronics 
R&D talent — sold across the 
Atlantic, The sale leaves only 
Zenith as a major American 
manufacturer of TV sets. 

Fortunately, the sale of GE- 
RCA f s electronics division 
won t have much of an effect on 
consumers, at least not at first. 
Thomson has permanent 
rights to the RCA brand name, 




Original "meatball" logos 
of RCA and GE. Au revoirt 



but it will have to phase out the GE name 
within 10 years (in home electronics, the GE 
brand runs a distant second to RCA in popu- 
larity). According to Thomson's dynamic 
chairman, Alain Gomez, the company will 
continue to use the GE-RCA marketing orga- 
nization, and the GE and RCA product lines 
will remain much the same. 

However, in the long run, Gomez says, the 
merger of GE-RCA and Thomson could have 
a major impact on the types of technologies 
we find in our homes in coming years. At the 
New York press conference announcing the 

move, he stressed that Thom- 
son wants to combine GE- 
RCA's substantial R&D capa- 
bilities with Thomson's own, 
making the company one of the 
world s leading electronics in- 
novators, 

In addition, the sheer size of 
the GE-RCA-Thomson combi- 
nation will give the company a 
great deal more clout in negoti- 
ations over future TV and video 
formats. For example, in the 
sharp debates over high-defi- 
nition television (HDTV), 
Thomson and other European 
companies have opposed the 
1 125-line system proposed by 
the Japanese, They favor in- 
stead a system that would 
bring the benefits of HDTV to 
purchasers of HDTV sets with- 
out making all current TV sets 
obsolete. 



chance to put those claims 
to the test. 

The Minolta Master uses 
the VHS-C format, a ciga- 
ret-pack-sized minicassette 
that can play back either in 
the camcorder or, with an 
adapter, in any VHS VCR, 
But the choice of format 
isn't what makes this cam- 
era interesting. Minolta's 
innovative electronics and 
optics could be used just as 
easily in a VHS or 8mm 
camcorder. 

At first glance, the Min- 
olta Master doesn't look 
revolutionary: Its boxy and 
not particularly compact 
shape hides the sophistica- 
tion within. It does have 
some interesting touches, 
though. The lens, instead of 
protruding from the front 
of the camcorder, is built 
entirely inside the handgrip 
that runs flown the right 
side of the camera body. 
While most camcorders are 
designed to be operated al- 
most entirely by your right 
hand — .since that T s how the 
pro models work — the Mas- 
ter gets your left hand into 
the act, too. The power 
zoom is controlled by an un- 
usual round knob on the 
lower front of the cam- 
corder. By forcing you to 
use both hands to operate 
the Master, Minolta's de- 
sign virtually ensures 
shake-free movies, 

But the Master's most 
exciting features are all in- 
side. First, there's what 
Minolta calls "multidimen- 
sional autofocus," the only 
autofocusing system that 
lets you focus on objects 
ranging from infinity to 
within millimeters of the 
front of the lens. 

The autofocus system 
also uses a unique 2-phase 
method for finding the 
proper subject to focus on. 
When you aim the camera 
at an object in the center of 
the frame, the camera uses 
a narrow "window," identi- 
fied by two tiny arrows in 

/Ph'ffsr funt to p<vje J9j 
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Better known as the Dremel Moto-Tool? A tool 
that tackles dozens of different do-it-yourself projects 
quickly and easily 

The Moto-Tool is a compact , handful of power 
that accepts a wide variety of bits to perform a wide 
variety of tasks. From the front door to the back yard. 
And everywhere in between. 

For starters, you can fit a lockset in no time flat 
with the sanding drum. The Moto-Tool makes sawdust 
fly in places where other tools barely have room to 
scratch the surface. 

If the surface is metal, the Moto-Tool is perfect 
for the job. Like sharpening your lawn mower blades 
quickly and easily Right in the back yard without hav- 
ing to remove any parts. Simply drop in the grinding 
stone and let the Moto-TboiTs 30,000 RPM do all the work. 



That's the kind of powerful speed you need in 
the garage to remove rusty screws from a license plate. 
And the kind of compactness it takes to do the job in a 
hard-to-reach place. Just slip in the cut-off wheel 
to reslot the screws. Or use the same bit to cut them 
off in seconds. The Moto-Tool does whatever it takes. 

That goes for working under the hood, too. 
Use the wire brush to clean corroded spark plugs and 
dirty metal parts. The Moto-Tool turns this task into a 
quick clean-up. 

It masters do-it-yourself projects all over the 
house with just the change of a bit. The same tool you 
used today to cut copper tubing, you can use tomorrow 
to safely polish antique brass. Now that's versatility* 

The Dremel Moto-Tool, Put it to the task for all 
the tasks you want to put behind you. 



THE DREMEL MOTO-TOOL 




rvtaTO-Toat_ 

MODEL 39& 1*1 
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the job done bit by 

Coll 1-800-852-0852 for more information on Dremet products. 
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HOME VIDEO 



{ Continued from page 37) 

the viewfinder, to determine that the 
camera focuses on that object. But if 
the object moves out of that window, 
the camera doesn't automatically fo- 
cus on the background. Instead, it ex- 
pands the window — the tiny arrows in 
the viewfinder suddenly move apart 
— while it searches laterally for the 
roving subject. In theory, that should 
keep the camera from drifting out of 
focus every time the subject you're 
shooting moves slightly off-center. 

Most camcorders include a "back- 
light compensation" button, an ad- 
justment that brightens the fore- 
ground of a scene that has too much 
light behind — a person's face against 
the sky, for example. 

But the Minolta does those models 
one better by making the backlight 
function completely automatic, Just 
as with many film cameras, the cam- 
corder senses the lighting imbalance 
between subject and background, and 
adjusts exposure to favor the subject. 
Now that's the way to make a fool- 
proof camcorder! 

So how well do all these fancy fea- 
tures work? During my workout with 
the camera 1 was impressed with Min- 
olta's accomplishment. The automatic 
backlight function worked flawlessly, 
and the autofocus system was indeed 
able to focus right up to the surface of 
the lens. During one shot, I had left 
the camcorder on the floor and a 
friend's cat suddenly walked right in 
front of it. The camcorder took that in 
stride: The cat's whiskers snapped 
into focus in what seemed like a split 
second. In fact, the Minolta Master 
has the most responsive and fast mov- 
ing autofocus I've ever seen. 

Unfortunately, sometimes it seems 
a little too responsive. When shooting 
a scene with lots of potential targets 
to focus on — such as a group of peo- 
ple — the camcorder seems to hunt in 
and out instead of settling on an ade- 
quate compromise, Minolta says it is 
working on this 
quirk, and when 
the upgraded Mas- j 
ter arrives ear- 




Zenith remote 
operates many 
components. 
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ly next year, it should feature a lot 
less hyperactive autofocus. Overall 
though, Minolta deserves kudos for 
this intelligent rethinking of cam- 
corder technology. 

Space Saver 

Multibrand remote controls — which 
started out as expensive, complicated 
devices — are getting cheaper and 
easier to use all the time. The latest 
comes from Zenith, the company that 
invented TV remote controls back in 
1956 with its Space Commander, 

Called the Personal Control Cen- 
ter, this $40 universal remote offers 
immediate remote control of at least 
18 color TV brands and 19 VCR 
brands. And, unlike some earlier uni- 
versal remotes, this one doesn't have 
to "learn" the codes of your current 
remote controls in some complicated 
programming process. All the codes 
your equipment is likely to use are 
already programmed into the re- 
mote's memory. 

The Personal Control Center offers 
another plus too. Because Zenith is a 
major manufacturer of cable TV 
equipment — in fact, this product 
comes from Zenith's cable engineers 
and will be sold by cable companies 
around the country — this remote is 
geared to the needs of cable subscrib- 
ers. Not only does it control Zenith 
cable converter boxes, it also has the 
codes to remotely control seven other 
common cable boxes. 

With products like this, there's no 
excuse anymore to have three or four 
remote controls cluttering up your 
coffee table. 

Camcorder College 

It's not often that a book can offer up- 
to-date information on video prod- 
ucts. The field just changes too quick- 
ly. But a new book on buying and 
using video camcorders, The Video 
Camcorder Handbook, manages to be 
both timely and informative. Written 
by two long-time video experts, Mar- 
jorie Costello and Michael Heiss, the 
book includes chapters on all the lat- 
est gear — including the new Super 
VHS models. 

Even if you already own a cam- 
corder, The Video Camcorder Hand- 
book offers some useful tips on light- 
ing, shooting technique and other 
ways to improve your home movies. 
It's not necessary to know just how a 
camcorder works to use one properly, 
but if you are interested, this book 
also includes some of the best expla- 
nations of video camera and recorder 
technology I've seen. It's available in 
bookstores or from HPBooks, Box 
5367, Tucson, AZ 85703, and costs 
$14, 95 plus $1.95 for postage and han- 
dling. 



THERE'S 
NO END 
TO WHAT 
IT DOES 
FOR YOU. 



Buy a specially marked 3950 
Moto-Tool* Kit between now and 
December 31st and receive a -free 
gift worth up to $24,00, Choose 
any one of the top quality acces- 
sories shown here. Each would 
make a valuable addition to your 
workshop, With the Moto-Tool and 
H~~ 1 a free accessory, 

Ph*B^iL_ ^ there's no end to 



t ho tasks you can 
master. See your 
dealer for complete 
details. 




WORKBENCH BASICS 



BY ROSARIO CAPOTOSTO 



Using Dowel f Pins 



OF the many joints used 
in woodworkings one 
of the most popular is the 
dowel-reinforced joint. 
Doweled joints are simply 
butt or miter joints that are 
reinforced with hardwood 
dowel pins. 

Dowel pins, usually made 
of maple or birch, are com- 
monly available in Vi-, %- 
and Vk-in. diameters and in 
lengths of lVfe, 2 and 2Vz in. 
Dowel pins have chamfered 
ends and spiral grooves or 
flutes cut in their surface. 
The grooves or flutes are 
necessary to allow air and 
excess glue to escape as 
clamping pressure is ap- 
plied. Hardwood dowel 
pins are sold at hardware 
stores and through mail-or- 
der woodworking catalogs* 
You can also make your 
own dowel pins from com- 




The two major types of hardwood dowel 
pins available are spiral-grooved (left) and 
fluted | right). Chamfered ends make pins tit easily. 



mon dowel rods. Hardwood 
dowel rods t sold in lumber- 
yards and hardware stores., 
come in various diameters 
usually in 3-ft. lengths. 
However, you must cut 
grooves or flutes in the 
dowel rod to allow air and 
glue to escape. 



Spiral grooves are most 
easily cut on the band saw, 
as shown. Tilt the saw's 
worktable about 15° and 
clamp the miter gauge in 
place so that the blade cuts 
V ie in. deep into the rod. 
Now, start the saw and 
slowly rotate the rod back 



toward you. It will advance 
automatically up the work- 
table, Then, cut the rod into 
pins of the desired length. 
To cut flutes in a pin, make 
the fluting jig shown. Bore 
a hole in a wood block equal 
to the dowel pin diameter. 
Grind sharp points on two 
Sd common nails. Drive one 
nail into each side of the 
block so that the nailpoints 
protrude into the hole 
about V 16 in. Drive the dow- 
el through the hole with a 
hammer and drift pin. The 
protruding nailpoints will 
cut flutes in the dowel. Ro- 
tate the dowel slightly and 
drive it through the hole 
again. Repeat until the pin 
is completely fluted. 

Fve found that shopmade 
dowel pins are every bit as 
good as the store-bought 
kind. 



DOWEL DIAMETER 
EQUALS 1/3 TO 1/2 
THE THICKNESS 
OF THE STOCK 



GROOVE ALLOWS 
GLUE AND AIR 
TO ESCAPE 




COUNTERSINK 
HOLE SLIGHTLY 
f TYPICAL] 




ARANCE 
Oft EACH 
HOLE 






Here's a cutaway of a typical dowel joint. 
Bore each hole slightly deeper, about V* In., 
to prevent dowel pin from bottoming out, 



Make spiral-grooved dowels on a band saw. 
Tift table and clamp miter gauge In place. 
Rotate dowel rod backwards to cut spiral. 



To chamfer ends of shopmade dowel pin, 
chuck pin In a drill and spin ft on 80-grit sand- 
paper. Secure the sandpaper with tacks. 






Make this jig to cut flutes In dowel. Drive In 
nails so points protrude into hole about 
In., then hammer dowel through hole. 



Sflp-jofnt pliers can also be used to form 
flutes. Use curved, jagged-tooth portion of 
jaws to squeeze dowel pin and form flutes. 



Using a shopmade Jig, cut V* of the way 
through a dowel. Use these dowels to dry- 
assemble parts — they won't stick in holes. 
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4- REYNOLDS TOBACCO CO- 



11 mg. "tar". 0.8 mg. nicotine av. per cigarette by FTC method. 



SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 




Winston 

LIGHTS 
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SCIENCE 



BY TIM COLE 



Oceans On The Brink 



JOHN Fine and I purged 
the air from our buoyan- 
cy compensators and slowly 
sibmefged into the envel- 
oping gloom of Long Island 
Sound . Breathing easily 
from the single scuba tanks 
strapped to our backs, we 
made our way steadily 
downward in the dwindling 
light — until a bloom of 
brown algae brought the 
curtain down. Blackness 
— utter and absolute 
— filled the senses as we 
groped our way to the bot- 
tom* Finally, with the cloud 
of algae hovering overhead, 
we knew we had arrived at 
our destination — a sub- 
merged ledge at a depth of 
40 ft. — when we ran into a 
discarded lawn chair and a 
collection of rusty soft- 
drink cans. 

Amid reports of declining 
conditions in Long Island 
Sound — including massive 
fish kills in anoxic tributar- 
ies and tremendous algal 
growth — John and I were 
seeing first-hand the ef- 
fects of urban environmen- 
tal pressures placed on an 
important natural re- 
source. Forty -two munici- 
palities ringing the 100- 
mile long Sound deposited 
billions of gallons of sew- 
age — treated and untreat- 
ed — into the inshore water 
last year. Sanitation offi- 
cials in several locations 
cite equipment break- 
downs for the tons of raw 
effluent that made its way 
into the Sound. The brown 
algae flourished in fecal 
matter and the unusually 
warm surface tempera- 
tures. When the algae died, 
the process of decay used 
up the oxygen in the water, 
which affected the Sound's 
vast food chain. Pollution 
forced the closing of more 
than 200,000 acres of shell- 
fish grounds in New York 
State. The "brown tide" 
virtually eliminated the 
scallop industry. The year 
before, PCBs all but ended 




Cote (left) and author John Fine before a dive on Long Island Sound. 



striped-bass fishing. 

John Fine stands as sen- 
tinel as a succession of envi- 
ronmental disasters like 
the one facing Long Island 
Sound slowly strangles the 
quality of nature in Ameri- 
ca. John's recent book, 
Oceans In Peril (Athene- 
uni, $15.95), is both a 
chronicle and a warning of 
the consequences of our 
continued misuse of the 
sea. From toxic landfills in 
Elizabeth, New Jersey, to 
agricultural runoff in the 
Red Sea, John pinpoints a 
variety of pressing environ- 
mental dilemmas. 

They all have a common 
element. The relentless in- 
trusion of humanity on the 
natural world. 

Consider: • Sewage resi- 
due, industrial chemicals, 
polluted harbor dredgings 
and ash continue to be 
dumped in the Atlantic 12 
miles off the crowded I 
beaches of Long Island, j 

• A slick of medical waste, 
including syringes and 
blood samples, washed 
ashore last summer on New 
Jersey's barrier beaches. | 

• Sea birds at Kesterson 
National Wildlife Refuge 
south of San Francisco are 
being born with hideous de- 
formities, including stubs 
for wings and legs, beaks 
like corkscrews, no eyes 
and protruding brains. 
Trace elements of seleni- 



um, mercury, boron and ar- 
senic are believed to be the 
cause. • Tissue samples 
from dead pelicans at the 
Stillwater Wildlife Man- 
agement Area east of Reno , 
Nevada, indicate similar 
concentrations of trace ele- 
ments — some as high as 51 
parts per million. Long Is- 
land Sound is one of John's 
principal concerns, howev- 
er. Recent dives have re- 
vealed significant, long- 
term damage. 

"We've run across dead 
flounder, eels that are dead 
or dying, unable to move, 
their mouths opening and 
closing in a vain attempt to 
push oxygenated water 
through their gills," he 
says* "In several areas the 
lobster population is com- 
pletely dead. Small and 
large lobsters that once 
used shipwrecks as a secure 
habitat are out on the 
decks, some on the highest 
parts of the wreckage. The 
few of them that are alive 
are lethargic and don't 
move when we touch them. 
Hundreds of lobsters lay 
dead in the silt, victims of a 
lack of oxygen." 

As John and I returned to 
our boat on the surface, we 
took with us the image of a 
horseshoe crab struggling 
in the brown current. 
Clinging to life, it symbol- 
ized faint hope in this sea of 
recurring trouble. 



Continental Drift 

Plate tectonics and the re- 
sulting migration of the sea 
floor is widely accepted as 
the means by which our 
continents were formed. A 
worldwide thermal ex- 
change in the planet's sili- 
cate mantle is thought to 
have caused this continen- 
tal drift. To confirm this 25- 
year-old theory, John R. 
Baumgardner at the Los 
Alamos National Laborato- 
ry is developing a 3-D com- 
puter process that mathe- 
matically duplicates the 
Earth's geologic history. 
Baumgardner has divided 
the Earth's surface into 
81,920 3-dimensional trian- 
gles connected by 43,554 
nodes. Using a Cray super- 
computer, Baumgardner is 
able to minutely analyze 
each triangular segment, 
taking into consideration 
earthquakes large and 
small, and fault-zone activi- 
ty no matter how signifi- 
cant. The actual seismic 
history of each segment is 
taken into account, along 
with the known thermal dy- 
namic of the Earth's silicate 
magma. The experiments 
have shown how tempera- 
ture imbalances created 
circulation patterns in the 




A computer model of Earth. 

mantle over time. 

"I'm convinced we're on 
the right track," says 
Baumgardner. "We're be- 
ginning to understand the 
essential mechanisms that 
could have caused the conti- 
nents to drift apart." 
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ELECTRONICS 



BY STEPHEN A. BOOTH 




Electronics 
Emporium 

DX-5000U deck ($1200). 
Instead of gee-whiz effects, 
the VHS deck uses digital 
signal processing to remove 
snowy video noise from less 
than perfect tapes. These 
include programs recorded 



Franklin s SpeMing Ace. 



^pHE number of eleetron- 

I ics products introduced 
each year tallies quite liter- 
ally in the thousands, To 
keep track of them, our 
Electronics staffers attend 
the two semi-annual Con- 
sumer Electronics Shows in 
the I'.S. , plus the yearly 



Spelling Ace by Franklin 
Computer can help. Use 
the keyboard to spell the 
word phonetically, as best 
as you can, and the Ace will 
present you a list of correct- 
ly spelled alternatives from 
its 88, 000- word vocabu- 
lary. It's great for cross- 






NEC's new VCR, DX-5OO0U has digital noise-reduction. 



tradefest in Japan. Amidst 
the cornucopia of new items 
there are always a few 
standouts, and here weVe 
singled out these paceset- 
ters. As in the past, our 
judging criteria prizes inno-j 
vation. The product is te- 
ther the first of its kind, 
or advances the state 
of the art, or provides 
a meaningful service 
to the owner, ( )ur 
congratulations to 
the winners! 

■ A dictionarv is hard to 
use if you don't know how to 
spell the word in the first 
place. Here's where the 



word puzzles, Scrabble or 
other gainer: Simply enter 
question marks for the 
missing letters and 
the Ace serves up 
a choice of an- 





H-P calculator has IR printer. 

swers. The $90 wonder is 
about the same size and 
d weight as a paperback. 
I ■ So-called digital VCRs 

often give you little more 
I than gimmickry, such as 
J picture-in- picture, or im- 
proved special effects such 
as freeze-frame or slow mo- 
tion. But XEC Home Elec- 
tronics has put digital tech- 
nology at the service of 
better video quality in its 



Minolta has the Maxxum 
of 8mm camcorders, 

lat the slow (EP) 
I speed, or much-used 
rental tapes, or recordings 
made from pi^r program 
sources (such as weak or in- 
terference-plagued TV re- 
ception). The improvement, 
is quite visible and, inl 
m a r gi n a 1 re ce pt ion 
1 areas, you can use 
the DX-5000lTs tun- 
er for improved broad- 
cast TV. 
■ Whether the research is 
for business or school, 
there are onlv two wavs to 
take notes: You can scrib- 
ble them by hand, or make 
photocopies. Photocopying 

Aiwa convertible camcorder has 
monitor, remote. 



Ultimate universal 
remote, from CL-9, 

is easier — but of- 
ten you've got to 
wait in lines, 
shell out change, 
or copy a whole 
page when you 
onl v need a hand- 

■ 

I'ul of kev sen- 
tences. Sharp's 
Z-HC1 Handv 
Copier ($190) 
uses a pen-like scanner 
wand that lets you take 
down only what you want. 
It's attached to a separate 
thermal printer that dis- 
plays your notes in neat co- 
umns — and can even mag- 



^> C ' i 



, PS ' 



Regency's public info radio. 

nify them to two times their 
original size. In its graphics 
mode, it copies artwork 

too* 

■ Hewlett-Packard 
introduced the 
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: Gifts From Radio Shack 
Technology Store " 



New! Feature- Packed 
vhs video Camcorder 

Capture Special Moments 
And Keep Them Forever 

■ Auto -Focusing ■ HQ 

■ Variable -Speed Shutter 

■ Low-Light Recording 

Shoot your own movies and 
watch them instantly with the 
Model 100 MovieCorder™ 
It's easy to use and has a 
6-1 power zoom lens. Pro- 
vides up to two hours re- 
cording time on one tape* 
With 1-hour battery pack, AC 
adapter/charger and carry case. 




Low As S6S Per Month* 



Our Best! Home/Car 300-Channel Scanner 



Keyboard Entry 
Search and 
Priority Modes 



419 




Low As 52 1 
Per Month* 



Catch all the action as it happens 
with the Realistic® PRO-2004. Ac- 
cess over 200,000 frequencies to 
hear local police and fire, ambu- 
lances, amateur radio, TV-sound, air- 



craft and more! Memory stores your 
favorite channels. Covers 25-520, 
760-825, 852-869 and 896-1300 
MHz, Lighted LCD display, Soft- 
touch keys. 



New! You've Got the whole world in Your Hand 
with Our Lightweight Portable cellular Phone 



Make or take calls wherever you go! 
Carry the new Radio Shack CT-300 
to use at a job site, on a service call, 
in a rental car or while relaxing on a 
boat. It's a full-featured phone in a 
truly portable size — only 1 1 /2"wide 



and weighing just 28 ounces, includ- 
ing batteries. Delivers up to 15 hours 
standby or 1 1 fc hours of talk time on 
one charge. Built-in battery pack fully 
recharges in only 60 minutes. With 
antenna, carry case and strap. 



oo 



1499 



Commercial Lease Low 
As $49.95 Per Month* 



r 



Send for Your FREE 1988 Catalog! 

Mail to Radio Shack, Department 88-A-377, 
300 One Tandy Center, Fort Worth, TX 76102 



~l 



NAME 



STREET 

CITY 



STATE 



ZIP 



'Mobile use of scanners in some areas may be unlawful or require a permit— check with local authorities, 
batteries exlra 'Plus applicable sales/ use tax; requires charging accessories, extra. Prices apply at partic- 
ipating Radio Shack stores and dealers. * Radio Shack revolving credit Actual payment may vary de- 
pending upon your purchases. 



Radio Shack 

A DIVISION OF TANDY CORPORATION 
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Build Your Own Collector's Item 

LESS than you 




Replica 1952 
MG-TD 



Replica 1929 
Mercedes Benz 



Replica 1955 
356A Speedster C 



Replica' T9S5 
356 A Speedster 







CLASSIC 



@*3zele 



CALL NOW 



Available for front or rear engine 
drive. 

Look for our displays at the following airports 
Bait .'Wish End . Baton Rouge.. Birmingham. 
Boston. Chicago OHare. Cincinatti, Cleveland, 
Colorado Springs, Columbus. Dallas/Ft Worth, 
Dallas'Love El Paso. Grand junction. Indianapolis. 
Jacksonville Kennedy. KnoxviHe. La Guard ia. 
Lubbock. Memphis. Miami, Midland, Minn l$i Paul, 
Mobile, "vewark, New Orleans, Oklahoma City 
Philadelphia. Phoenix, Pittsburgh. Portland, ktno. 
San Antonio. Savannah. Seartle. Spokane, St Louis. 
Toledo and Tulsa 
%!98Z Classic Motor Carriages 




TOLL FREE 



I 



CLAS9C MOTOR CARRIAGES 

16650 NW 27th Avenue. P.O. Box 10 
Miami, Florida 33054, (305) 625-9700 
Hours: Mon - Thur 9 AM - 11 PM 
Fri. 9 AM - 9 PM Sat 9 AM - 5 PM 
Sun 1 1 AM ■ II PM 
Enclosed is SI .00 for a Ml color brochure and consumer 
buying guide for each Replica assembly: 
Ca2e3 1 e C lassi c Spe ed s ter C 




15-L-7 



Name 



Irt dress 



City 



State 



Zip 



Home Phone < 



VH Cofl* 



Classic TD 



1 



Please charge my 

Acer \o 



Classic Speedster 

MasterCard ~. Visa i Am Exp, 

Exp Date_ 



Bu& Phone ( 

(Til ndr 

Signature 



ELECTRONICS EMPORIUM 

(CorUinued front page W 

world's first handheld scientific calcu- 
lator just 15 years ago. The company's 
latest pocket brain, the HP-28C, can 
do things that were barely imaginable 
then, For example, the $235 calcula- 
tor can perform symbolic math, using 
symbols or variables instead of real 
numbers. You can program equations 
into its memory, punch in the vari- 
ables, then see your results on a print- 
er ($135) connected by infrared light. 

■ Most camcorders are designed and 
made by electronics companies. But 
Minolta takes full credit for its Master 
Series C-3300, so the VHS-C cam- 
corder shows Maxxum-like innova- 
tion on the camera end. The autofocus 
lens tracks moving subjects graceful- 
ly, while the light-metering system 
exposes them perfectly. Its front- 
mounted zoom control promotes 
shake-free handling, 

■ Credit Sony's original Handycam as 
the Walkman of 8mm video cam- 
corders. You could palm it like a midg- 
et football and make two hours worth 
of great movies — but you needed a 
separate, tabletop playback deck to 
watch the tape on your TV, Now, 
Aiwa's CV-50 ($1300) camcorder 
gives the portability of Handycam 



plus the convenience of playback, The 
record-only moviemaker comes with 
a snap-on module that converts it into 
a playback VCR. Another $200 buys a 
wand-like remote control with 2-in. , 
black-and-white TV tube for monitor- 
ing in the field. 

■ The hottest thing in remote controls 
isn't just infrared wireless: It's uni- 
versal control — the ability to operate 
multiple components of different 
brands with a single handset. CL-9 
goes one better. The $200 CORE, de- 
veloped by Apple Computer co- 
founder Steve Wozniak, adds a timer 
that lets you program the operation of 
infrared -controlled components that 
lack one. Programming is simple, usu- 
ally via a single touch command. 

■ Regency calls its Informant INF-1 
"public information radio." Unlike 
conventional scanners, the mobile re- 
ceiver ($370) is preprogrammed to 
tune in police and emergency frequen- 
cies (VHP and UHF) in any state. Se- 
lect the state and the radio does the 
rest, scanning 40 channels a second in 
a 50-mile radius. There's a home ver- 
sion too, INF-5 ($350). 

D-l-Y 3-D— Almost 

It's been a long time coming, but the 
momentum for 3-D videography has 
been building during this past year to 



the point where we'll see some home 
products in the months to come. As 
our August feature story noted ("3-D 
TV Comes Home," page 66), some 3- 
D videogames and computer pro- 
grams already have made their debut. 
And in Japan, stereoscopy buffs can 
buy 3-D videodiscs that become view- 
able on a regular TV when the viewer 
wears special LCD shutter glasses. A 
VHS videocassette version, from 
Sharp, also has been developed, 

With any of these 3-D video prod- 
ucts, the programming has to be 
store-bought: There's no way you can 
roll your own. Until, that is, Toshiba 
puts a price tag and delivery date on 
the 3-D camcorder it recently un- 
veiled in Japan. 

Toshiba calls the product "3D- 
CAM" and says it will record on the 
mini VHS-C cassette. The 4- pound 
camcorder has two CCD image pick- 
ups fed by two lenses that are spaced 
apart like human eyes, to achieve the 
stereo effect. The images are viewed 
with LCD glasses, but to eliminate 
flicker, Toshiba doubles the field 
scanning rate from 60 to 120 per sec- 
ond. Accordingly, the connected TV 
must scan at twice the normal rate. 

At first, Toshiba will sell the cam- 
corder to commercial users. It's 
shooting for a $2000 price tag. 
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"Sure ife selfish not to share my Lancaster. 

But I can live with the guilt' 

When you go to a lot of trouble to get. what you want, it's only natural to want 
to keep it to yourself. And, Lancaster isn't an easy chew to find. Because it's made in 
only limited quantity, it isn't available everywhere. It isn't exactly cheap, either. 

Reason is, Lancaster's basically a hand made chew. Hand 
picked and hand cleaned . 

And it's guaranteed to have less sticks and stems than the 
brand you're using, or you'll get your money back. 

But it's so moist, so rich , so full of flavor, you 
soon forget about the extra money and extra 
time it takes to find. You forget about t he idea of 
sharing it, too. 

And as for the guilt? Guilt? What guilt? 

Hard to find" 
Even harder to share. 
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HINTS 
FROM 




Attractive Cleaner 




After using steel wool for cleaning sur- 
faces to be painted, use this magnetic 
clean-up tool to remove all the small 
steel particles that remain. Make the 
handle and base out of % x l-in. stock. 
Trim one end of the 8-im-long handle to 
about 25° and nail and glue it to the 
long base. Then glue a flexible magnetic 
strip to the base with fast-setting epoxy 
or contact cement. After use, clean the 
magnetic strip with a disposable damp 
cloth. — WalterE. Burton 

Hanging Shelves 

Hanging shelves seemed like just the 
thing for my daughter when she went to 
college. Conventional hanging shelves 
use four knotted ropes that support the 
shelves. The assembly is then hung 
from screwhooks in the ceiling, I found 
it next to impossible to position the sup- 
porting knots accurately so all the 
shelves were parallel and level. To solve 
this problem I spaced the shelves with 
12-in, sections of l-in.-dia. PVC pipe. 
Only one knot at the end of each rope is 
needed. Thread the ropes through each 
sheif and spacer and adjust for level 
when tying to the screwhooks. 

— Garry A . Cornell 



ROPE 



knot 




PVC PIPE 




Cobralinks loops around prop- 
erty for virtually unbreakable security. 
Just slide its case-hardened steel 
links through the solid hardened 
steel cobra head... depress the snap- 
action lock... and forget about theft. 
Choice of heavy- or lighter-duty 
models. Full-year guarantee. 

For more information, call or write... 



(cob 



o 




LOCKING SYSTEMS 



J.J, Tourek Mfg. Co. 
1800-18 Touhy Ave. □ Elk Grove, IL 60007 
Outside Illinois 1-800-323-8172 
Inlllmios 1-300-942-0389 



. , til, i Jii ■jLli «iha hill* ■•tlii iilii villa ij£l- i.jJiLp -jfib <h£f> -j£l> < 
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*tC\M C0LD WEATHER 

TURN ON 




THERMO CUBE 

Automatically Turn* Any Heater 
On and Off According To Outside 
Temperature 

Sinr^p*v insert the Thermo Cube into any 120 vort 
outlet and plug in up to two heaters. Automatically 
turns heater on as the temperature drops. Three 
models ore available-one turns heater on at 0°F, one 
at 20°F, end one el 36°F. Each automatically turns 
heater off when temperature rim 10° above preset 
point. Handles up to 1800 watts, UL listed. Great for 
engine heaters, heat tapes on water pipes, trailers, 
mobile homes, unoccupied homes, greenhouses, 
stock tank heaters, heat lamps in boat houses, well 
heeds, root cellars, etc. 

MODEL NO. TCM |Qn at Q°F. off at 10°R . . < 19.96 
MODEL NO. TOU (On at off at 3G°F| . *9.96 
MODEL NO. TC-111 (On at 36 °F. off at 46°B 19.96 

Sand Check or Money Order for the amount 
plus $2,00 handling Charge to: 

Mastermotive-M 

Lincoln Ave. N.W. 
Huron, 5D 57360 

1-SDG 
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NORDICTRACK IS 
THE BEST. . . 

Here's the evidence... 

A major university laboratory con- 
cluded NordicTrack users burned more 
calories and obtained significantly 
more cardiovascular exercise than 
from any other machine tested* 

More complete workout 
than an exercise bike 

The efficient arm exerciser on the 
NordicTrack provides upper body 
exercise missing when sitting on a 
stationary bike. 

Safer, more thorough exercise 
than a rowing machine 

Unlike rowing machines, Nordic- 
Track's arm and leg resistance can 
be adjusted independently so you can 
set the tension ideally for your arms 
and legs. No lower back pain with 
NordicTrack, 

Best way to lose weight 

Because no other exercise machine 

burns more calories than NordicTrack, 
you can lose weight faster without 
dieting. 

Duplicates the world's best 
exercise — cross country skiing 

Even if you've never skied, in a few 

minutes you'll be "tracking." 

*Scientif ie test results included with NordicTrack 
Brochure 



FREE BROCHURE AND VIDEO 

Call Toll Free or Write: 

I 1-800-328-5888 

In Minnesota: 1-612-448-6987 
In Canada: 1-600-433-9582 



fflordicjrack 



141 Jonathan Blvd. North, ChasLta, MN 5531B 
©1987, PS I 275 L7 
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NISSAN 



I p Jfc ^%^M You re looking at the dish antenna of one oi the 

LtplllP| I most advanced satellite communications systems 



PREPARE THIS DISH IN 



around. And you can learn to 
work with it in some of the 
_ ^^^^ _ _ __ u ^ m ^ m ^ most spectacular classrooms 

II IC^T iIbM JMKIItf I I^T^I C around— from the highest mountain- 

JUp I Ifllllll I BPi tops to desert plains. Maybe even more 

impressive, you'll not only get this system set up and operating in 30 minutes, but you'll do it working 
side by side with just two other soldiers. Welcome to the Army Signal Corps. 

Your team will be responsible for transforming a spot of wilderness into a satellite communica- 
tions station. One capable of sending and receiving messages anywhere in the world. If you qualify, 
you 11 be trained to work with microprocessors, troposcatter and microwave communications equip- 
ment, single-and multi-channel systems, and more. High tech doesn't get much higher than this. 

If the challenge of preparing one of our dishes gets you hungry for some exciting high-tech 
learning, call toll free, 1-800-USA-ARMY, 
or talk to your local Army Recruiter 



ARMY. BE ALL YOU CAN BE. 
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Ride Through The Human Body 



ORLANDO, FL — Pas- 
sengers will have to be 
strapped into their seats in- 
side the 40-place "theater'* to 
embark on this tour through 
mind and matter. The attrac- 
tion is part of Walt Disney 
World's Life and Health Pa- 
vilion, to open at EPCOT 
Center in October of 1989. 
It's based on the fully mo- 
tion-capable flight simula- 
tors used to train today's pi- 
lots. Similar to the Star 
Tours attraction at Califor- 
nia's Disneyland, "Body 

Editor: Trm Cole 
Contributors: Jennifer Goueim, 

Nrcfc Nichols. CONS Davis, 
Josh Epprnger, Mrke FrJfon, 
WiNram Sruru David Lampe 



Wars" will move passengers 
up, down and sideways, 
while an animated film of the 
human immune system rolls 
on a wide-angle screen. Pas- 
sengers get a real-life sensa- 
tion of moving through the 
circulatory system, past the 
heart, into the lungs, and fi- 
nally into the brain — com- 
plete with firing neurons and 
raging electro-chemical 
storms. Action on the screen 
is synched to the movement 
of the theater so that a lei- 
surely and informative tour 
around pulsating protoplasm 
at times becomes a white- 
knuckle encounter with the 
life forces that rage within 



the human body. Also on dis- 
play at the Life and Health 
Pavilion will be a novel me- 
chanical theater called "Cra- 
nium Command/* featuring a 
new "Audio-Aitimatronics" 
figure named Captain Cor- 
tex, who dramatizes the 
functions of the brain. Other 
attractions include "Fron- 
tiers of Health," exhibits 
highlighting the leading edge 
of health, "Fun House of 
the Five Senses/* sensory 
stimulation for children, 
and "Lifestyle Terminals," 
where Disney guests can an- 
alyze their personal health 
habits. "The Anatomical 
Players," a theater troupe, 



Passengers descend Into the hu- 
man body s circulatory system 
aboard "Body Wars/' opening 
in 89 at Waft Disney World. 

will involve patrons in hu- 
morous skits. In "Goofy 
About Health/' a multi- 
screen video presentation, 
the famed Disney character 
comes to terms with good 
health habits. At the "Sports 
Fitness Area" guests become 
physically involved in elec- 
tronically enhanced exer- 
rises, Life and Health Pavil- 
ion will combine excitement, 
and positive health informa- 
tion for the millions of visi- 
tors who travel to Walt Dis- 
ney World each year. 
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UPDATE 

Solar-Powered 
Racers 

DARWIN, AUSTRALIA 
— Twenty sunmobiles from 

six nations sprinted off the 
starting line November 1 in 
the World Solar Challenge 
Race. The event pitted vari- 
ous sun-powered vehicle con- 
cepts in a marathon from 
Darwin to Adelaide, Austra- 
lia. Although several people 
mounted individual efforts, 
the General Motors Sun- 
raycer offered an intriguing 




The General Motors Sunraycer with gold-tinted windscreen. 



preview of the technologies 
emerging in solar-powered 
vehicles — some capable of 60 
mph speeds. 

With a curb weight of 360 
pounds, the 20- ft, -long aero- 
car carries 60 pounds of so- 
phist ic a t e d s il ver - z i nc bat - 
teries and 7200 individual 



solar cells. GM engineers 
claim they've created the 
most aerodynamic-ally effi- 
cient vehicle ever, breaking 
drag-reduction records at a 
Cal Tech wind tunnel. GM 
says Sunraycer will help test 
tomorrow's lightweight, 
high-strength auto parts. 



Robots For Hazardous Duty 




Sand i a s intelligent robot. 

NEW YORK, NY— Ma- 
chines are beginning to 
travel where man fears to 
tread, A new class of pro- 
grammable robots are be- 
ing used to perform highly 
dangerous jobs that were 
once considered foolhardy, 
if not impossible. Robots 
can now sense intruders, 
handle high-voltage power 



lines — even dispose of ra- 
dioactive waste. At Sandia 
National Laboratories, au- 
tonomous sentry robots are 
the next generation in robot 
security. Engineers have 
developed a robot that 
doesn't need a prepro- 
grammed pathway or floor 
wiring to find its way. The 
Sandia Interior Robot (SIR) 
can run in either manual 
mode by a remote opera- 
tor — or run autonomously 
through the use of Sandia- 
developed navigation algo- 
rithms. In the autonomous 
mode, the robot can make 
path-planning and obsta- 
cle-avoidance decisions 
with the help of sensors. 

At Three Mile Island, en- 
gineers are using a 6- 
wheeled robot called Rover 
1 to decontaminate the 
basement of reactor build- 
ing No. 2 t site of a near- 
meltdown in 1979. The 



device has a vacuum at- 
tachment to remove radio- 
active sediment from the 
basement floor. Rover 1 is 
equipped with three TV 
cameras and two radiation 

detectors. 

o 




Rover 1 on the job at Three Mile Island. 



A robot for tight spaces. 

Nuclear plant officials 

also have high hopes for a 
new class of hazardous- 
duty robots that can work in 
tight spaces. Graduate stu- 
dents at Carnegie Mellon 
University have construct- 
ed a 2- wheeled, 6-ft. robot 
that adjusts its posture 25 
times a second to reach 
high places in cramped 
quarters. The stick-like ro- 
bot could be used in dan- 
gerous environments to 
open valves, inspect pipes 
or weld fixtures. 

Difficult jobs will never go 
away. But more machines 
are being developed that 
can take over when the go- 
ing gets tough. 



Thermoplastic 
Fuselage Panel 

MARIETTA, GA— The air- 
craft belly skin is being fitted 
on a C-130 by Lockheed 
Georgia engineers. They 
think the thermoplastic 
sheet will be able to better 
absorb rocks, sticks and oth- 
er abuse from hard landings 





Fitting thermoplastic on C-130. 

on unimproved airstrips. 
Thermoplastics also resist 
[corrosion more effectively 
than metal aircraft skins. 
The panels are paving the 
way for the plastic airplanes 
of tomorrow. 

New 

Thermocouple 

WASHINGTON, D.C. 
— The tiny device being 
developed by the National 
Bureau of St ant lards may 
lead to more efficient, long- 
er-lasting diesel engines. 
Thermocouples produce a 
current when heated and are 
often used in temperature 
measurement. It can he 
placed on valves, cylinder 
heads and other high-wear 
areas. Temperature input 
from these spots help control 
fuel-air mix and timing. 




NBS mini temperature sensor. 
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Cutting Tool 
Of Tomorrow 

DALLAS, TX— The high- 
powered robotic water jet is 
used to slice and trim alumi- 
num, titanium and resin-im- 
pregnated fiber composites* 
Blasting a water/abrasive 
substance at up to three 
times the speed of sound, it's 
being introduced at LTV 
Corp, to fashion highly con- 
toured aircraft parts, includ- 
ing honeycomb stiffened pan- 
els. The 55,000-psi eutter can 
penetrate composites up to 4 
in. thick and aluminum up to 
6 in. thick. Look for water 
power to continue replacing 
thermal and mechanical cut- 
ting on the nation's shop- 
floors, 




Microwave 
Storm Detector 

LOS ANGELES, CA— The 
sensor made by Hughes Air- 
craft Co. went into space 
aboard an Air Force weather 
satellite, Microwave energy 
bounces off a reflector at the 
top, then funnels into an elec- 
tronics module where it is 
processed. The device shows 
the intensity of the storm and 
gives ground controllers ear- 
lier warnings. 



An 8-in. mobile howitzer poised beneath the Aim/ 8 EMP simulator. 

Simulated Electromagnetic Pulse 




A water-Jet cutting machine. 



WOODBRIDGE, VA— The 
phenomenon is a byproduct 
of nuclear detonation and 
lasts only a millionth of a sec- 
ond. But the result can be 
catastrophic for electronic 
equipment. Electromagnetic 
pulse (EMP) produces in- 
tense currents in antennas 
and cables, burning out sen- 
sitive circuitry. Army scien- 
tists at the Electromagnetic 
Effects Survivability Lab- 
oratory are using an EMP 
simulator to address the 
problem. Charged by a high- 



voltage electrical pulse gen- 
erator, an antenna radiates a 
strong electromagnetic field. 
Equipment exposed to the 
field is then analyzed. One 
test measures the EMP -re- 
sistance of a communications 
system aboard a tracked 8- 
in. howitzer. By bombarding 
equipment with EMP, Army 
researchers can devise a 
means of hardening electron- 
ics against high-altitude nu- 
clear blast, which can affect 
electronic systems across an 
entire continent* 




Sat-born* microwave sensor. 



Microwave-Powered Airplane 

HUNTSVILLE, AL — The long-duration, remotely piloted air- 
craft may one day monitor carbon dioxide concentrations in 
high Earth atmosphere. Named COOPS (Carbon Dioxide 
Observation Platform System), the plane could stay aloft for 
60 to 90 days and might also serve as a coastal marine patrol, 
fire communications relay station, or remote sensing plat- 



form. Scientists at NASA's Marshall Space Flight Center say 
COOPS could be powered by microwave transmissions from 
the ground. The energy would be picked up by receiving 
antennas on the underside of COOPS wings. Roughly 30 
kilowatts of electricity would power a motor that would drive a 
single propeller. NASA planners say the arrangement would 
be cheaper and more effective than a satellite. 



SATELLITE DATA LINK 




COOPS captures microwave energy from ground antenna, then sends data to surface stations. 
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(Top right } Prototype Navy Airship. (Above) Airship's gondola: three 
decks Include sleeping quarters for long-duration flight. 

Return Of The Airship 



Heads-Up In The 

SAN FRANCISCO, CA 
— Fighter pilots have long 
enjoyed the advantages of 
seeing their instruments dis- 
played at eye level on the 
windshield. Soon, the bene- 
fits of heads-up displays 
(HUDs) may cross over to 
the world of commerical air 
travel following tests by en- 
gineers at NASA's Ames Re- 
search Center. HUD- 
equipped simulators are 
currently evaluating pilot re- 
action and response using 
HUDs. Identical simulators i 
without HUDs provide a 
baseline. Other airplane 
cockpit developments in- 
clude new holographic flight 
panels currently being evalu- 

(Right] Heads-up displays in the 
commercial cockpit. Holograph- 
ic heads-up images ( below j 



Cockpit 

ated by pilots. Laser-based 
holographic images are being 
projected on light-sensitive 
screens at GEC Avionics in 
Rochester, England, The 
wi de-angle -raste r heads-up 
displays use detractive holo- 
graphic optics to give pilots 
extreme wide-angle views of 
engine instruments during 
combat, day or night* The de- 
velopment is the next logical 
step on the road to the "God's 
Eye" laser projection cockpit 
of the future. 



an 
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— 
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WASHINGTON, D.C. 
— The U.S. Navy has award- 
ed a contract to Westing- 
house-Airship Industries to 
build a prototype blimp that 
would warn ships of impend- 
ing enemy attack. The huge 
helium-filled craft could re- 
main aloft for days and sense 
threats more than 130 miles 
over the horizon. Early mod- 
els show a 3-deck gondola 
with spaces for pilot/ 
copilot, electronic systems 



officers and sleeping/living 
areas. The prototype ship 
will reportedly carry an elec- 
tronics suite identical to the 
Grumman E-2C Hawkeye, 
the Navy's current eye in the 
sky, But Navy planners say 
the dirigible will be able to 
carry a larger radar aperture 
and possibly a phased-array 
radar system, which would 
pick up smaller, faster tar- 
gets — like surface-skimming 
Exoeet antiship missiles. 




o 



Reacting To Reactive Armor 



NEW YORK, NY— The sys- 
tem is drastic yet effective. 
Thousands of Soviet tank 
hulls and turrets are being 
lined with bricks of explosive. 



Speculation has it that the ex- 
plosives in each box are ar- 
rayed in a Venetian blind-like 
pattern. When High-Explo- 
sive, Anti-Tank (HEAT) 



rounds strike the bricks, the 
resulting explosion counter- 
acts and dissipates the force 
of impact. This so-called ' re- 
active armor 15 has made a 
generation of antitank weap- 
ons obsolete, posing a signifi- 




cant threat to NATCJs front- 
line forces. The Army is 
working on a new kind of 
TOW missile with a predeto- 
nator that explodes the reac- 
tive armoron impact, clearing 
the way for a more powerful 
penetrating round right be- 
hind it. Another solution may 
be new kinetic-energy am- 
munition that is currently in 
development. Called an Ar- 
mor Piercing, Fin-Stabilized 
Discarding Sabot (APFSDS) 
round, the new cartridge fires 
a small caliber, dart-like pro- 
jectile of high-density materi- 
al such as depleted uranium. 
The round s small size and 
extreme velocity may let it 
blast through reactive armor 
and counter the vast fleet 
of Soviet tanks, 



Mew type of high-velocity 
antitank round may defeat 
USSR's ' reactive armor " 
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World's Biggest 
Gearbox 

HUDDERSFIELD, ENG- 
LAND — The gargantuan 
machine will operate a coal- 
bearing conveyor at a drift 
mine in Nova Scotia* Crafted 
by David Brown Gear Indus- 
tries, the gearbox will help 
the conveyor bring coal and 
stone from underground de- 
posits up a 12° slope at 2200 
tons per hour. To maintain a 
full belt, electronic controls 
enable the gearbox to run the 
conveyor at speeds of be- 
tween 3 and 6 meters per sec- 
ond. The differential alone 
weighs 25 tons, and the 
whole gearbox weighs in at a 
whopping 250 tons. Principal 
dimensions are 10.5m x 5m 




H4 
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Total In-Flight Simulator 



Gearing up to power conveyor* 

x 6m. The giant final-drive 
wheel measures 5,6m in di- 
ameter. The entire system is 
powered by twin 6400 kilo* 
watt engines. Lining up the 
gearbox bores and the shafts 
required precise engineer- 
ing. Despite high-tech ad- 
vances in other fields, big 
jobs still require big, low- 
tech machinery. 



Space Recovery System 




CONSORT Nquid-propelfant engine is guided to recovery at sea 



GEORGETOWN, TX— CONSORT is the latest private en- 
terprise proposal to provide launch services to NASA— with 
a difference. Conceived by the Davis Aerospace Co. t CON- 
SORT integrates a heavy lift booster with a plan to recover 
the vehicle's primary liquid propellant engines. Each of four 
outboard engines would be jettisoned, leaving a single cen- 
terfine thrust engine to push the payload into orbit. The 
engines would descend through the atmosphere and de- 
ploy radio-controfled ranvair parachutes. The engines 
would then be guided to ships equipped with arresting gear. 
After the CONSORT achieves orbit, planners say, it could 
be refueled in space, making it an orbital transfer vehicle. 



BUFFALO, NY —The 
heavily modified C-131 
transport is helping test fly- 
by- wire technology in ad- 
vanced commercial aircraft. 
The dual-cockpit plane, oper- 
ated by the Arvin/Calspan 
Advanced Technology Cen- 



ter, has a test cockpit grafted 
to its nose. Computerized 
flight controls and special 
auxiliary control surfaces let 
the plane duplicate the flight 
characteristics of any air- 
craft. Current testing is cen- 
tered on the Boeing 7J7. 








The dual-cockpit aircraft can simulate virtually any airplane. 

Futuristic 
Fillings 

"Bone cement" is how Dr. 
Laurence Chow, chief re- 
search scientist at the Amer- 
ican Dental Assn., describes 
the calcium-phosphate com- 
pound he has developed. 
"When fully dried," he says, 
"it has a chemical composi- 
tion identical to bone miner- 
al — as in teeth/' What better 
material to replace those 
used in root canal work now? 




Teeth of tomorrow? 

"The body doesn't consider it 
foreign," says Dr. Chow, "so 
it doesn't reject it/' It must 
meet FDA approval. 



Down-To-Earth Space Battery 



ALBUQUERQUE, NM 
— Originally developed for 
satellites, the nickel/hydro- 
gen power cell may soon find 
an application as a power 
source in remote regions. 
Engineers at Sandia Nation- 
al Laboratory say the space 
batteries are rugged, work 
well in cold environments 



PRESSURE VESSEL 



and can withstand numerous 
charge/d ischarge cycle s , 
Work is focused on making 
the battery work with solar 
arrays. Most solar systems 
use lead/acid batteries, 
which require periodic main- 
tenance and frequent re- 
placement* 

ELECTRODE 



END PLATE 



HOLD 

DOWN 

STRAP 




WATER LINE 



The 6-cell MHZ battery resides 
In a pressure vessel. 
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The fact that the 1988 LTD Crown Victoria's 
looks have changed lets you know that Ford 
hasn't stopped improving on this traditional 
favorite. But rest assured, these improvements 
have done nothing but enhance what you've 
come to expect. . . and respect in this luxurious 
sedan. Over the years, we've improved its 
renowned smooth ride, heightened its engine 
performance and added finishing touches to its 
richly appointed interior, as well as its spa- 
cious, deep-well trunk. In short, we've given 
you the room, ride and comfort you desire in an 
uncompromised full-size car. What we've done 
for 1988, is what we've done throughout the 
years-refine the design and enhance the 
engineering to make this LTD Crown Victoria 
that much better than its predecessors. 

6~Year/60,000-Mile Powertrain Warranty. 

Covers major powertrain components for 
6 years/60,000 miles. Restrictions and 



deductible apply. Also, participating dealers 
back their customer-paid work with a free 
Lifetime Service Guarantee, good for as long 
as you own your vehicle. Ask to see these 
limited warranties when you visit your 
Ford Dealer, 

Ford. Best-built American cars, .seven 
years running. 

Based on an average of owner-reported 
problems in a series of surveys of '81-'87 
models designed and built in North America* 
At Ford, "Quality is Job IV 

Buy or lease an LTD Crown Victoria at your 
Ford Dealer, 

Ford LTD 
Crown Victoria. 



Ride and comfort remain a big idea 
in the 1988 LTD Crown Victoria. 
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How much truck do you want? And how fast do you want it to be? 
We check out three full-size, V8-powered, hot-rod pickups. 




E'RE talking serious trucks here. 
Full-size V8s, the kind of truck 
that made America great. None of 
your pantywaist imports or com- 
pacts ? just three husky haulers only a few steps 
removed from Bigfoot. There are only a few of 
them left, but aside from the Jeep J-10, none is 
close to being an endangered species. In fact, 
Ford and Chevy have just re-engineered their 
biggest pickups while Chrysler, as usual, is re- 
maining competitive through a clever market- 



ing ploy. We decided to test these three 
brawny V8s and compare them with their clos- 
est competitors — the new midsize Sixes from 
Dodge and Jeep — to see how they stacked up in 
performance and practicality. 

There are lots of reasons to buy a pickup 
truck, and the Big Three cater to them all, from 
big-block hot rods to crew-cab workhorses, 
you can build almost any kind of truck you 
want from the dealer's order book. You want 
dual rear wheels, extended cabs, 4- wheel 



PM PHOTOS BY HUMPHREY SUTTON 



# 



- I* 



THUNDER 

TRUCKS! 







"OJd-fashJoned" best sums up the Dodge approach to truck design, but that's not all bad: 
Styling may be dated, but service, controls and price bring back the good ofd days. 



drive, bucket seats, light bars, outra- 
geous engines or axle ratios? Just check 
the boxes you need in the Chevy or Ford 
order form. The Dodge catalog is more 
limited, but it covers all the basics and 
then some. 

To make things equal, we decided to 
pick something all three companies of- 
fered — small-block, short- bed, hot-rod 
trucks. Ignoring the huge TVs-liter V8s 
(Chevy's 454 and Ford's 460), which are 
available only on hulking 1-ton models, 
we settled on 5.7 liters, since the three 
companies are very evenly matched 
here (Chevy's is 350 cu. in., Ford's 351 
and Dodge's 360). 

But our plans began to unravel a bit: 



Chevy had a bright, new 350 5-speed in 
its press fleet, but it had the long 8-ft, 
bed. Ford was able to build exactly the 
truck we wanted, with 1988's newly 
fuel-injected 351 V8. But Chrysler 
couldn't come up with a 360 V8, and 
strongly recommended that we try its 
low-ball special — the Dodge Ram D-100 
with its 318 V8, the trucking world's 
equivalent of Omni America — $8089 at 
the time of our test. 

So we took what we could get and 
trucked on down to our usual test venue 
at Raceway Park in Englishtown, New 
Jersey. We started by checking out 
their performance both loaded (with 
1000 pounds of railroad ties) and empty. 



We also did our usual subjective e valua- 
tion t this time around a long loop of local 
roads that included every sort of sur- 
face, from freeway to dirt. 

Seven drivers rated each truck, and 
we averaged their scores for our re- 
sults. Our spec charts show the bed 
sizes available on each truck, in addition 
to the ones we tested. 

Designing a pickup truck is a handful 
of compromises. Empty, the weight dis- 
tribution is substantially forward. Sus- 
pension and, most especially, brakes 
must be calibrated to match. This means 
biasing the brakes so that the front 
wheels do most of the work, otherwise 
the rear wheels will lock early, causing 
loss of control. The rear spring rates 
need to be stiff enough to hold up the 
heaviest rated load- — and that makes 
the brake problem worse when you're 
empty. This also applies to handling. 

The major penalty for too much rear 
spring and too much front brake is 
slightly longer stopping distances. Too 
little of either invites unstable, back- 
end-first stops. Besides, trucks do 
spend most of their time being driven 
empty, so all-in-all, setting things up to 
favor that mode is best. 

We realized that trucks have tradi- 
tionally been tested by magazines as if 
they were cars. They've been run down 
the same dragstrips and over the same 
skidpads, and always with the bed emp- 
ty, A test of how well a truck performed 
at both ends of the center-of-gravity 
limits has been long overdue. 

This sounded like a good idea in the 
office, until the PM auto department 
staff spent an afternoon in 90 a heat slog- 
ging 10-ft. 6x6s, 1000 pounds of them, 
from one truck to another for the perfor- 
mance section of this test. Or until the 
lumber shifted and trashed the bed and 
back of the cab on the Chevy. Oops. 

To no one's surprise, trucks are slow- 
er carrying a load. But not as slow as wc 
expected, and some dealt with the 
weight better than others. 

Ford F- 1 50 

Compact and mini-pickups have been 
knocking the socks off the big boys in 
the truck market for the past few years, 
and Ford was the first to do something 
about it when it introduced a new full- 
size truck in 1987. On the outside was a 
fresh new aero facelift, which still man- 
aged to look macho. New grille, fenders, 
hood, wraparound parking lights and 
flush, impact-resistant headlights did 
the trick. 

Under the re-skin are retuned sus- 
pensions and an antiloek brake system 
(ABS) for the rear wheels that solve 
those old empty pickup spinout blues. 
Where conventional pickups make skit- 
terish stops (especially on dirt or wet 
pavement), the ABS stops 'em straight 
and true. 
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Engines have been switched one at a 
time from cranky carburetors to fuel in- 
jection — first the 4.9-liter Six, then the 
5-liter V8 and finally, for 1988, the 5.8- 
liter V8 fitted to our test truck. It. devel- 
oped a healthy 210 hp and sounded like a 
NASCAR stacker. 

Mated to a crisp-shifting 4-speed 
automatic, our sinister black F-150 
snapped off l /i-mile times that were a 
good 1 to VA seconds better than the 
competition, loaded or empty. And the 
Ford blew the other trucks away in just 
about every other performance test, 
too, finishing first on the track, 

There's a reason why Ford has been 
first in truck sales for the past 17 years, 
and our road testers' reaction to the F- 
150 showed why. Although all three big 
trucks in our test were equipped with 
fairly primitive bench seats {with no 
provision for adjusting the angle of the 
seatback), the Ford's was judged far 
and away the best. Despite a few quib- 
bles from one or two testers, the Ford 
bench was praised for its comfort, sup- 
port and choice of fabric covering. The 
whole interior layout of the Ford is prac- 
tical, functional and attractive without 
being overly styled or cutsie. 

Handling got mixed reviews, some 
testers feeling that the combination of a 
short wheelbase, stiff springs and lots of 
power made the Ford a handful, espe- 
cially in the rain. The ABS brakes were 
also a bit weird. Although the rear 
wheels didn't lock up, our test truck did 
pull to the left and dip toward the right 
in heavy braking, so that the cab 




seemed to be screwing itself into the /\ ll-new Chevy combines good looks a ndperformance withthrottfe-body fuef injeaionon irs 
ground. Obviously, one brake was 5 J-llter VS .Interior I* long on styfe, short on comfort and practicality. 
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THUNDER TRUCKS! 



1 




















| MANUFACTURER/MODEL 


BASE 
PRICE 


PRICE 

AS 
TESTED 


ENGINE 


TRANS- 
MISSION 


WHEEL- 
BASE 

(II*.) 


LENGTH 

(in.) 


WEIGHT 

(ib.) 


AVAILABLE 

r 1 W 1 II m M ¥ m mm mm- mm 

PAYLOAD 
CAPACITY 

l t- ■ k 

(tb.) 


CARGO 
BED 

mm, k mt Jk ^ ■■_ it #%. I j""^ ft 4 A 1 

DIMENSIONS 


AVAILABLE 
LENGTHS 

(ft.) 


Chevrolet C-1500 


$9531 


S 15,573 


210 hp OHV 

P TP ill i j t\ 


5-speed 
manual 


1315 


212.9 


3756 


1539 5197 


62.25 49.5 97.5 




Dodge Ram D-lOO 


8089 


1 1 ,209 


135-hp OHV 
5.2-litar V-8 


3-speed 
automatic 


115.0 


1950 


3700 


2320-4450 


66.0/51.078.25 


6Vat,8 


Ford F-150 


10,27? 


15.000" 


210-hp OHV 
5.8-lrter V-8 


4-speed 
automatic 


116 8 


194.1 


3650 


1300-5450 


65.0 50.75 82.0 





* Estimate : + Nominal bed length of test truck 

1, Interior width-width between wheel housings length. 

2, Best speed while weaving through seven cones placed 100 ft. apart The higher the speed, the better the transient handling. 

3, G-forces generated during steady-state cornering around a 200-ft-dia. circle; cw^- clockwise, ccw= counterclockwise . 



working a lot worse than the others 
— something we hope was confined to 
this one truck and would be easy to ad- 
just. Laden with lumber, there was def- 
inite notice from the suspension of the 
extra weight, but not obtrusively so 
— .just enough to remind you not to try 
anything vigorous until youVe jetti- 
soned the external stores. 

The Ford did have the smallest interi- 
or of our three big trucks, but otherwise 
there was little to fault as far as mak- 
ing the driver happy was concerned. 
Testers' comments ranged from "solid/ 1 
and "serious' 7 to "a real truck/' and that 
was meant as a compliment. Specific 
likes included the powerful 5.7-liter V8, 



real vent windows and general comfort. 
Dislikes centered around trivia like fake 
wood trim on the dash to a real concern 
about t he handling, which our most opti- 
mistic tester called "challenging, but 
fun f like an overpowered hot rod." Five 
out of seven testers voted it into first 
place on the road. Combined with its 
first on the test track, this registered a 
clean sweep. 

Chevrolet CM 500 

Bob Berger, general manager of the 
Chevrolet division, claims that the 1988 
full-size Chevy pickups are "all-new, 
with only about a dozen carryover parts 
from previous models/' If you count en- 



gines, axles and other major assemblies 
as "one part," Bob's right. 

Suffice to say that the '88 Chevy is a 
significantly new truck, with every ma- 
jor component redesigned or at least re- 
examined. Highlights include fuel injec- 
tion on all available engines, a new 
Muncie-Getrag 5-speed transmission 
with aluminum case, a new boxed 
frame, a carbon-graphite driveshaft 
with aluminum yokes, standard power 
steering and computer-controlled ABS 
on the rear brakes to prevent lockup and 
spinouts with a lightly loaded truck. The 
body features more glass, flush-mount- 
ed, and even a spoiler under the bumper 
to cut drag by 15 percent. 



HOW MUCH TRUCK IS ENOUGH? 




DODGE 
DAKOTA 



Ik 






O you really need a full-size, gas-guzzling V8 pickup, or will 
something handier do? To find out, we took two of the new 
"midsize" Sixes along: the Dodge Dakota and Jeep Comanche. 

The Jeep, with its 173-hp, 4-liter in-line Six, though only 250 
pounds lighter than the hot-rod Ford F-150, was just a whisker 
behind it in performance. Yet actual gas mileage was far and away 
ihe best in the group. Our road testers found the Jeep s upscale- 
bucket seats the most comfortable, even though they did limit the 
Comanche to a strict 2-seater, With a base price of only $6495 f the 
Comanche looks like a winner. Where it falls short of the big boys is 
sheer size and hauling ability The Jeep bed is only 55% in. wide 
(43 Y? between the wheelwells) and available in 6- or 7Vs-ft 
lengths. Payloads range from 1 200 to 2205 pounds, depending on 



options. Our testers praised the Jeep s 5-speed gearbox, slick 
shifter and readable instruments. Numb steering with no road feel, 
wobbly handling and a stiff nde were criticized. But five out of seven 
testers preferred it to the Dodge, Our Dodge Dakota was powered 
by a 125-hp, 3.9-liter V6 that had only 3215 pounds to move but 
was by far the slowest on the track. It did have a bit more room, 
inside and out. than the Jeep with a cargo bed 57 V? in, wide (45 in. 
between the wheelwells) and the choice of 6VS>- or full 8-ft. lengths. 
Cargo capacities range from 1 250 to 2550 pounds. Base price is 
$7529, but our test truck ran the tab up to $961 3 P still $2000 to 
$6000 less than the big guys for nearly as much truck. Our road 
testers found the Dakota down on power and noisy, but felt that the 
steering and handling were better than the Jeep's, 





MANUFACTURER/ 
MODEL 


GAS 
MILEAGE 
(EPA City/ 
PM test) 




ACCELERATION 
Vf-MILE 
UNL0ADED/1QADED 
SECONDS ft MPH 


ACCELERATION 
0-60 mph 
UNLOADED/LOADED 


BRAKING 

m 

(60-Dmpto) 
UNLOADED/LOADED 


700-fl. SLALOM 
UNLOADED/LOADED 

(mph) 


200 -ft, SKtOPAD 
jc w/cc w| 
UNLOADED {LOADED} 


INTERIOR 
SPACE 
INDEX 


DODGE DAKOTA 


18/16 67 


lfi.121 


® 74.62/20 123 ® 66 23 


It 28/16 41 


140/197 


52 76/48 11 


.68/71^65/67) 


77,73 


JEEP COMANCHE 


17/17,80 


16,577 


& 82,41/18,471 @ 74,93 


9.1 3.' 10 86 


145/204 


55.46/50.51 


.73/. 74 (.71/. 72) 


70.63 i 
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GAS MILEAGE 
(EPA city/ 
PM tesi) 


Vt-MILE 0-60 mph 
UNLOADED/LOADED UNLOADED/LOADED 

(sec. @ mph) (sec.) 


BRAKING 

(«) 

(60-0 mph) 
UNLOADED/LOADED 


700-tt. SLALOM 2 
UNLOADED LOADED 
(mph) 


200-ft. SKI DP AD 3 
(cw/ccw) 
UNLQADED(LOADED) 


INTERIOR 
SPACE 
INDEX 4 


TEST 
TRACK 
RANKING 3 


ROAD 
TEST 
RANKING 5 


OVERALL 
RATING 7 


16 11.12 


17.460 (5) 77.98 
18,435 @ 74,19 


9.69 1119 


164 2 10 


54.3549,55 


71. .71 (,67 .67) . 


90.63 


£ 


2. 




16/12-48 


17J80 @ 75 06/ 
19,426 @ 70.20 


1009 12 37 


131/184 


51,23/45.56 


66/ 69 (,61/,69J 


8611 


3 


3 


3 


16,11,86 


16.434 (a) 80.78/ 
17.682 a 75.37 


8.95 10.97 


150 182 


51 43 49.81 


.73. 75 {.68 73) 


80,17 


1 


1 


1 



4, Front-seal width x headroom % legroom 1000. 

5, Points are awarded from best (1) to worst (3) in each category. Fewest total points ranks first, and so on. 

6, Subjective ranking on the road by a team of testers. Trucks are graded by "feel/' independent of test track results. 

7, Average of Test Track and Road Test ratings. Road Test score breaks ties. Bold numbers show best performance. 



Chevy calls it "the first high-perfor- 
mance machine that can carry a4 x 8-ft, 
sheet of plywood/' Bob Berger said, 
"The suspension is designed to ride and 
handle the same way, loaded or empty." 
We can't let a statement like that go by, 
hence the Vi ton of railroad ties that 
raised eyebrows at the test track. 

To be fair, each of these trucks had its 
own handling characteristics, both lad- 
en and empty, and the Chevy's handling 
deterioration with 1000 pounds of creo- 
sote-soaked wood in the back was nei- 
ther better nor worse than the other 
two. Certainly the feel of the Chevy 
didn't change much from empty to full. 
It may not have been quite as impres- 
sive versus the stopwatches, but it had 
more than enough brawn to handle the 
job with ease. On the other hand, the 
Chevy's braking performance fell off a 
bit more than its competitors with a 
load, recording stopping distances a 
good 30 ft. longer than either the Ford 
or the Dodge, 

This is not to say that the nearly all- 
new Chevy is a bad truck. In most ar- 
eas, it's pretty good, Its interior is 
roomiest, the handling felt fine on the 
road ? and the shifter, though heavy, 
was precise. Styling and general perfor- 
mance got good marks from our testers. 
Overall, Chevy seemed to have spent 
some of its development money poorly, 
coming up with a cramped driving posi- 
tion, overly upright seats, and an over- 
sty lod dash that's not only out of place in 
a work truck, but difficult to use. 

The designer instruments, with their 
rotating discs, were difficult or impossi- 
ble to read under many daylight condi- 
tions. Taking its cue from some of GM's 
worst designed passenger car dashes, 
this instrument panel has a bad case of 
buttonitis, with 22 buttons and rocker 
switches required to run the radio and 
ventilation system, teamed with silly 
Japanese-style illuminated graphics. 
Not only does this needlessly compli- 
cate the whole process, one of the rocker 
switches was already malfunctioning on 
this nearly new truck, making the radio 
real loud when you thought you were 
making it softer. 

Several drivers felt that the brake 
pedal required too much effort for too 



little retardation. All in all, two drivers 
felt the Chevy was the best truck here, 
yet three rated it last. 

It's not that bad, but obvious annoy- 
ances like poor seats, instruments and 
controls do a lot to undermine an other- 
wise good impression. These are areas 
that could be corrected fairly quickly 
and cheaply, but will they? GM's record 
in this area is not brilliant. 

Dodge D-lOO 

That's no misprint. The D-100 is a spe- 
cial price-leader version of the full-size 
Dodge D-150. Its base price of $8089 is 
$1500 to $2000 less than the competi- 
tion. The price as tested for our modest- 
ly equipped Dodge, though $3000 more, 
was still some $4000 less than the fully- 




Trucks were put through all our track tests 
with and without V* ton of railroad ties, 

loaded Ford and Chevy. While no one 
would accuse the Dodge of being a great 
truck (no one voted it first) you can for- 
give an awful lot on a working truck for 
four grand. 

What you need to forgive is compara- 
tively anemic performance with only 
135 hp from the 5,2-liter V8 (38 less than 
the 4-liter Six in the Jeep, never mind 
the Ford and Chevy's extra 75 horses). 
This power shortage is especially no- 
ticeable with a full load. As one tester 
quipped: "I coulda had a 360!" 

Everything about the Dodge is low- 
buck, from the cardboard headliner 
that's literally screwed onto the roof to 
the upright "church pew" bench seat. 
Assembly quality is nothing to scare the 
Japanese, either. Our test truck had a 
gap at the top of the driver's door so 



large you could see daylight through it! 
Naturally, it let in wind, rain and dust. 

But before we throw this baby out 
with the bath water, let's look at the 
plus side. Sure, it's got 1960s styling, 
but along with that come instruments, 
controls and a radio that are easv to un- 

MX 

derstand and use. There's also an un- 
cluttered '60s engine compartment 
where everything is easy to see and ser- 
vice. The cargo box is the most generous 
in the group. And unloaded, the plain 
old Dodge stopped some 20 to 30 ft, 
shorter than all the fancy-pants ABS 
systems on the Chevy and Ford, It 
wanted to slew sideways, but it stopj>ed 
shortest. Loaded, the Ford stopped 
only 2 ft. shorter. 

Remember that the r ear- whee ls-o n ly 
ABS on the Ford and Chevy weren't 
intended to make them stop any faster, 
just stay pointed forward. At least on 
dry pavement, Dodge has managed to 
achieve comparable performance with- 
out the added complexity and expense. 
We're waiting for 4-wheel ABS to hit 
the light-truck market. 

Not only does it have fewer standard 
features (like ABS), the Dodge offers 
fewer options for customizing — there's 
no extended cab, no crew cab, no dual- 
rear wheels. But if you're not in the 
market for those configurations any- 
way, it's hard to beat that price. Sure, 
it's got noise, harshness, vibration, 
wobbly handling, mediocre perfor- 
mance and a funky hood ornament that 
gets turned around in carwashes, but so 
what. This is a truck p after all. While 
four of our road testers ranked it last, 
three felt it deserved second place. 

Conclusion 

You want a hot rod, go for the Ford. You 
want a cheap workhorse {especially if 
someone else has to drive it), spring for 
the Dodge. For all of those in-between 
uses that make trucks appeal to such a 
wide audience, the Chevy and Ford are 
pretty evenly matched, except for the 
high-visibility interior areas where GM 
has shot itself in the foot one more time. 

In the end, the choice may come down 
to whether your daddy told you: "This 
family's always been Ford (or 
ChevVy 



POPULAR MECHANICS » DECEMBER 1987 



63 



Copyrighted material 





A picture of Innocence, the 
mirthful figure of m Cherub 
crosses the decades to give us 
a glimpse of Tltmnlc'% rich 
Interior. A larger version 
adorned the Grand Staircase 
leading to Titanic' % first-class 
section. On the facing page, 
Noel LaCoudre, a chemist 
at Electricity de France, 
and some of the artifacts 
recovered by Ocean 
Research and Exploration 
Ltd. Items Include one of 
Titanic'* signal bells, a 
porthole, running lights, 
plates bearing the White Star 
Une crest, crystal decanters 
and the ship's telegraph, 
used to transmit bridge 
commands to Titanic'* 
engine room. LaCoudre and 
his colleagues will use a 
unique electrolytic process 
to leach salts and other 
contaminants from more 
than 800 objects. 
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Priceless artifacts return from 
the lost liner's deep-sea grave. 

BY SYDNEY RUBIN 

Exclusive PM Photos by 
Veronique Leger 

N A SUMMER DAY, far below 
the choppy surface of the North 
Atlantic, an observer looks through 
a porthole aboard the French sub- 
mersible NautUe. A leather satchel lies in the 
yellow sand of the sea bed, A few feet to the 
right rests a silver serving tray. Gliding over 
the ocean floor, the minisub stops to gently 
retrieve a teacup, glistening white. The crew 
works carefully, steadily, moved by this physi- 
cal connection to one of the world's great trag- 
edies - the sinking of the Titanic, 

Two vessels— the high tech Nautili the shat- 
tered but still mighty liner -bridge the ages in 
this act of recovery, shedding new light on one 
of this century's most poignant mysteries. Was 
an iceberg the sole culprit on that starlit night of 
April 14, 19127 Or was the sinking of the Titanic 
the denouement in a gripping tale of chance and 
human error? 

To find out, marine engineers are relying on 
the state-of-the-art in submersible design. One 
of NautUe's two prehensile arms, capable of 
recovering objects as dainty as a hairpin, suc- 
tions up a fragile cup and gently places it in the 
sub's marsupial basket, A 40kiIowatt NiCad 
battery powers Nautilus axial motor, driving 
one lateral and two vertical thrusters. The 
26-ft- long, 18.5-ton titanium alloy sub is capable 
of carrying three men for up to 130 hours to a 
depth of 20,000 ft. , giving it the range to explore 
all but about 3 percent of the Earth's sea floor. 
With an inside diameter of 7 ft., Nmttile car- 
ries an underwater telephone and an acoustic 
broadcast system for still pictures, It is also 
equipped with scanning sonar, two photo cam- 
eras, six external lights and a sub-bottom 
profiler. A Navis positioning system is used to 
orient Nautite on the sea floor. Fitted to the 
bow for the voyage is a special RCA low-light 
color TV camera developed for NASA's Space 
Shuttle program. This modern wonder spots a 
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A huge running right (top 
right] once fastened to one 
of Tltxnlc'% mam. A signal 
bell (above) reveals the 
remarkable state of 
preservation of some Titanic 
artifacts. The Iron frame of 
a deck-bench (below) with 
Its wooden slats long-ago 
consumed by deep-sea 
organisms. 




dainty bud vase, a crystal decanter, some 
stained glass. In all, more than 800 objects will 
be recovered from the 2V^mile*wide debris field 
350 miles south of Newfoundland. 

Will tlu» objects solve, or further cloud, the 
mystery that is Titanic? 

Tales of treasure 

Legends have spread about diamonds and 
riches that plunged to the bottom of the sea 
with the cream of British and American society 
on April 14, 1912. On board were the likes of 
American financiers John Jacob Astor and 
Benjamin Guggenheim, 

But the treasure remained a romantic legend, 
a seductive 'Svhat if" hidden by the decades and 
the murky depths. Since 1985, all that changed 
following the historic discovery of Titanic by a 
joint French- American expedition, led by Dr. 
Robert Ballard of the Woods Hole Gceano- 
graphic Institute and Jean- Louis Michel of the 
French Institute for Research and Exploitation 
of the Sea. 

It was only a matter of time, once the wreck 
was found, before someone would try to raise 
pieces of the Titanic, And so, the first Titanic 
treasure hunt got underway last summer when 
a new French-American collaboration using 
NautUe began scooping up Titanic artifacts 
from the ocean floor. 

The expedition raised exciting technological 
challenges for the French marine institute, and 
for the firm of Tkurus International, which 
organized the voyage. For the adventurer/ 
entrepreneurs w r ho paid for it, the expedition 
raised the prospect of profit and prestige. But 
for many Titanic survivors, the salvage brought 
up only old and painful memories* 

Ninety-year-old Edith Haisman of England, 
one of a handful of Titanic survivors, w T as 15 
when she last saw her father. She remembers 
looking back as her tiny lifeboat floated into the 
vast, dark sea. He was visible in the blaze of 
deck lights, standing with a glass of brandy and 
a cigar, waving goodbye* 

Everything should be left exactly where it 
is,** Edith Haisman says. Other Titanic sur- 
vivors, and a segment of the American public, 
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agree with her. 

But expedition organizers counter that the 
voyage made a significant scientific and historic 
contribution to our knowledge of Titanic, They 
developed new, tantalizing theories about how 
the niegaliner sank, and recovered artifacts that 
wfll allow millions to touch the past* 

"We're finally bringing Titanic home," says 
George Tulloch of Southport, Connecticut, one 
of the investors in the 1987 Titanic Expedition. 

Probing the past 

Despite the controversy, the expedition re- 
mains one of the great adventures of this dec- 
ade. During six weeks of foraging, most from 
the south end of the debris field - separated 
from the forward end of Titanic by ¥t mile- 
Nautile produced prizes of immeasurable value. 
Blue-and-white china, silver spoons, ship's bells 
and gold drinking cups, running lights, a 
stained-glass window, a purser's safe, a bronze 
cherub that once held a light on one of the ship's 
grand staircases - all were among the objects 
Nautile delivered to her mothership Nadir. 

During a routine search around Ttianic*s 
stern section August 20, divers found a leather 
valise, a surprise since common knowledge held 
that no organic material could survive 75 years 
undersea. The case, resembling a physician's 
bag, carried no identification tag, Nautile 
approached the bag, opened it gently with its 
tetemanipulator arms, and found it full of coins 
and about 35 pieces of jewelry, mounted with 
diamonds and other precious stones, 

"Finding the case was beyond my wildest 
expectations," says John Joslyn, president of 
the Hollywood, California-based Westgate 
Entertainment Film Co., one of the investors in 
the expedition and producer of the Titanic TV 
special broadcast in America October 28* 

John and Swiss watchmaker Carlos Piaget 
were among 20 mostly North American entre- 
preneurs, calling themselves Ocean Research 
and Exploration Ltd., who picked up the $2.5 
million tab. For their money, they got 156 
hours of state-of-the-art undersea exploration. 

Everyday, weather permitting, from July 
25 to September 10, Nautile plunged to the 
bottom, taking 90 minutes to make the 
2^-mile drop. 

A typical dive followed this scenario: On board 
the tiny sub, the disembodied voice from the 
navigating coordinator aboard Nadir instructs 
Nautile, "Turn to 100°, Then go 20 meters/' 

Nautile pilot Georges Arnoux, lying on his 
chest, listens intently to the radio voice and 
reorients the little sub in the indicated direction. 
Nautile creeps noiselessly toward a platter 
bearing the emblem of the White Star Line. 

The copilot, sitting on a small chair, looks 
through his porthole, located at the top of what 
looks like an isosceles triangle at the front of the 
vessel. At the base are two more portholes. In 
front of him, just beyond the porthole, the 
copilot has two small television screens, giving 
him a remote video view of what's immedi- 
ately ahead. 





f 



Crockery and dinner plati 
bear the emblem of the 
White Star Line. 




Remnants of an electric 
lamp, a silver serving tray, 
and a ladle. 




One of Titsnlc*% numerous 
chandeliers survives 75 years 
under sea. 
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Video Image of a 
manipulator arm used on 
an early Titanic dive. It s 
dislodging a cook's pot. 

Crate of egg dishes made 
the ZVa-mile descent with 
Titanic* Worms ate the 
crate, leaving dishes. 



French submersible 
Nautile used an Ingenious 
shuttle system made of 
floats, a basket and 
descent weights to carry 
artifacts to surface 
recovery teams. 
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To his left are two more small video screens, 
one of them displaying the Ml- view action of the 
telemanipulator arms. With the concentration 
of a surgeon, the pilot retrieves a platter. 

Because of fatigue suffered in workdays that 
last up to 13 hours, Nmitile crews rotate, work- 
ing one day, then taking two off, 

'You see nothing. It is like going down in a 
small elevator," says Arnoux, an electronics 
engineer on the French Riviera before joining 
the Nautile crew. 

Attached by a 26-ft. umbilical cord to the 
Nautile during the last few weeks of the voyage 
is Robin, a small, self-propelled, bright orange- 
red robot that shoots video for viewers around 
the world. 

The 176-pound robot, carried at the lower 
front end of the Nautile when not in operation, 
travels under the power of four oil-filled electri- 
cal thrusters, weighing 5 kilograms each, Robin 
carries two 250-watt and one lOOwatt quartz 
iodide lights, one color low-light level television 
camera, two black-and-white television cam- 
eras, equipment for still photography, telem- 



etry multiplexer, video gear and a flash head. 
All the cameras are enclosed in titanium-and- 
steel cases. 

Robin is Nautilus swimming eye and floats 
inside the Titanic wreck, shooting pictures in 
brilliant light in places Nautile can't go. 

Improvising tools 

Marine engineers at Taurus, working with the 
French institute, devised several new pieces of 
equipment for the project, all of which per- 
formed flawlessly during 32 dives. 

A variety of cleverly fashioned, buoyant shut- 
tles were used to ferry to the surface objects as 
light as a cork and as heavy as a propeller. The 
special suction device for the Nautile arms were 
created and tested last spring on some super- 
market plates tossed into the ocean, 

"The designs are simple and clever," says 
Taurus Chief Robert Chappas, 37, who managed 
offshore oil projects before the Titanic project, 

Other artifacts were brought to the surface 
using boxes and baskets of differing shapes. The 
containers were tethered to lead descent 
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weights, then sunk to the salvage site. After 
being filled with Titanic artifacts, the shuttles 
were cut loose from their weights and allowed 
to float freely to the surface, where they were 
later recovered. The shuttle floats were made of 
syntactic foam - spheres of hollow, air-filled 
glass ranging in size from 10 to 200 microns - 
packed in a pressure-resistant resin. Attached 
to the floats were flashers to aid in finding the 
load. The shuttles devised for Titanic will be 
used in future projects, Chappaz says, to multi- 
ply the payloads for the small submersible. 

Preservation is critical 

On the surface, the objects were packed in fresh 
water to protect them from light and air, then 
taken aboard the 200-ft. tender UAbeilte Sup- 
porter. The boat, captained by Yvon Rowach, 
49, a former officer aboard the SS France, put in 
at a military port in Britanny September 19, An 
orange shipping container bearing the recov- 
ered objects reached a laboratory outside Paris 
the next day. The lab, created by the state- 
owned Electricite de France to do metal-surface 
studies for nuclear powerplants, branched out 
in the early 1980s into a number of different 
fields, including marine archeology. 

Technicians at the lab had previously handled 
material ranging from Napoleon's iron cannon 
to a 14th-century leather shoe, Under an agree- 
ment with the Egyptian Antiquities Organiza- 
tion, the lab explored for hidden cavities in the 
pyramids and produced a computer-generated 
model of a Pharaoh's temple. The articles from 
Titanic presented a unique challenge, 

"I'm a little worried about one object -the 
captain's megaphone - since we haven't 
identified the metal in it yet," says Jacque Mont- 
tucon, 43, of EDF. 

Objects were packed in salt water containers 
at the Titanic site and transported with styro- 
foam cushions to prevent breakage* They would 
have crumbled within days if exposed to air. If 
the salts that permeate each piece react with 
hydrogen and oxygen in the air, highly corro- 
sive hydrochloric acid is formed. Other contami- 
nation is caused by hydroxides, oxychlorides, 
carbonates and sulfides. 

EDF's unique preservation method involves 
passing a controlled electric current through a 
solution, w r hieh leaches the salt and other con- 
taminants out of the objects. 

Montlu<jon is excited about the prospect of 
restoring a sheet of wet, 75-year-old newspaper 
found aboard Titanic, to be brought into its 
original state without damaging the ink. 

The preservation work will bring the mis- 
sion's total price tag closer to $10 million. Inves- 
tors plan to recoup this investment through 
marketing and television rights, video and 
photograph sales, and tickets to a traveling 
Titanic exhibition. 

But a number of large, important museums 
say they aren't interested. The Smithsonian in 
Washington, D.C. and the National Maritime 
Museum in Greenwich, England, say they will 
not accept Titanic artifacts for display. 
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Complicating exhibit in the U.S. is a Senate 
resolution introduced by Lowell Weicker 
(R-Conn.) forbidding any memorabilia from 
the Titanic being brought into the United 
States with an "eye to profit." 

George Tulloch says that profit notwithstand- 
ing, the public has much to learn from the latest 
Titanic expedition. He points to evidence sug- 
gesting that the real cause of the tragedy w r as 
the explosion of a small but still smoldering coal 
fire cited in several early Titanic studies. The 
fire was reportedly centered in a coal storage 
bin on the starboard side forward. 

Nautile divers found an llxl4-ft. hole in the 
starboard side forward where the hull's metal 
plates were forced outward, presumably by the 
force of an internal explosion, Tulloch specu- 
lates that the pressure from the iceberg on the 
hull caused a spark or some other type of electri- 
cal failure that ignited the coal gas and sent 
Titanic to her doom. "The iceberg alone wasn't 
enough to do it. But we think the iceberg may 
have been the trigger that set off the bomb that 
was waiting to blow inside Titanic. " 

Robert Chappaz adds an emotional note to a 
story that's still not finished: "Since I was a boy, 
IVe been fascinated by the story of the Titanic. 
But I always thought the story was missing 
something. Now, I'm convinced we have found 
the truth," M 



Jacque Montlucon heads 
Electricity de France's 
efforts to preserve Titanic 
artifacts. His team Is using 
computer archiving 
systems and unique 
electrolytic methods. 
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Now emerging from the nation's top-secret drawing 
boards, a new generation of advanced-technology aircraft 
combining speed, stealth and versatility. 

BY TIM COLE, Science/Technoloqy/Aerospace Editor, 
and JOSH EPPINGER; 
PM Illustrations by Attila Hejja 







AST. Low. Virtually invisible. 
Deadly. 

The words describe the Ad- 
vanced Technology Bomber, a 
crucial leg in America's nuclear triad 
that will join the Strategic Air Com- 
mand in the mid-1990s. Incorporating 
"low-observable" stealth technologies, 
fly-by-wire controls and an astonishing 
array of electronic countermeawures, 
ATB also represents the pinnacle of avi- 
ation achievement as the turbulent 20th 



century draws to a close. Similar tech- 
nologies designed fur light weight, high 
strength, increased range and pay load, 
accuracy, survivability and maintain- 
ability are finding their way into a broad 
range of currently emerging aircraft. 
The latest developments include YF- 
22 A, the Advanced Tactical Fighter and 
an entire family of advanced rotorcraft. 
The V : 22 Osprey, scheduled to take 
flight in 1991, will be the military's air- 
borne workhorse. Other high-tech 



The Advanced Technology Bomber 
— with vectored thrust, radar-absorbing 
materials and a low silhouette — 
penetrates enemy airspace at Math 1. 



VERTOLs on the drawing board in- 
clude LHX, the next generation light 
scout attack helicopter, designed to 
counter a rapidly expanding East Bloc 
armor threat; and X-Wing, the rotor- 
craft that will fly "map-of-the-Earth" at 
30 knots to support ground forces, then 
accelerate to high subsonic speeds to en- 
gage enemy fighters. 

Each is designed to perform a highly 
specific function on tomorrow's battle- 
fields. They represent enormous prob- 
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lems 
—and 



amazing 
possibilities— 
in the dynamic 
world of aviat ion 
technology. 

Advanced 

Technology 
Bomber 

We begin with the big- 
gest — and clearly most 
secret — airplane construc- 
tion project in American histo- 
ry, To fulfill the Air Force's re- 
quirement for a "long-range bomber 
that incorporates low-observable 
technologies," Northrop Corp. was 
awarded a $36.6 billion contract (in 1981 
dollars) to produce Advanced Tech- 
nology Bombers. These will comple- 
ment the 100 Rockwell International B- 
1B bombers currently joining the 
Strategic Air Command. 

Preliminary visions of ATB focused 
on Northrop's post- WWII YB-49 flying 
wing, an airframe that lacked severe 
surface angles and was thus considered 
difficult to track w r ith radar. However, 
known control difficulties with flying 
wings — and a thickened, drag-inducing 
wing cross-section to accommodate pay- 
load — has most likelv eliminated the 
concept from consideration, 

Instead, numerous industry experts 
interviewed by Popular Mechanics 
foresee a large conventional aircraft 
with a small cross-section in profile and 
nose-on. A blended shape between the 
fuselage and the slightly down-sloping 
wings will eliminate the hard intersec- 
tions that bounce radar signals, A 
smooth f hard "chine" will flow from the 
forward wi ng- fuselage i n tersection 



around the nose of the 
aircraft to provide additional 
nonintrusive sculpting, much like the 
shape of the forw r ard fuselage of the SR- 
71 "Blackbird," America's high-flying 
reconnaissance plane. 

Thrust vectoring through 2-dimen- 
sionai exhaust nozzles will play a major 
role in control and stability, eliminating 
the highly observable vertical control 
surfaces in the tail. A refrigerant will be 
pumped through the exhaust outlets to 
reduce the aircraft's thermal signature. 
Positioning the engines — most likely 
improved versions of the General Elec- 
tric F-101 currently serving in the B- 
1B — deep inside the airframe will fur- 
ther limit thermal detection. Earlv 

■ 

speculation placed the ATB's four en- 
gine inlets — hard, angular surfaces that 
are difficult to mask from radar- — on top 
of the fuselage. 

However, it's felt that placing inlets 
anywhere but on the bottom of the air- 
plane will lead to air starvation at high 
pitch angles and during tight terrain- 
following maneuvers. Accordingly, air 
intakes will be placed on the underside 
of the fuselage. But they will open and 
close through a variable geometry sys- 
tem. High-speed flight will force more 
air into the intakes, thus requiring a 
smaller, less visible, aperture. The ap- 
erture will increase in size during slow- 
er flight over friendly territory. 

The resulting shape of ATB will have 
a radar cross-section one-half t hat of the 
B-1B, which in turn has a radar cross- 
section Viooth that of the aging B-52. 
And like the B-1B, ATB's objective will 
be to fly at high subsonic speeds under 
an enemy's radar and fighter umbrella 
to strike targets with extreme accura- 
cy, A chief bombing objective might be 
rail-based ICBMs that change their 
launch position frequently. Satellites 
will detect the movement of these mis- 



siles and transmit their locations to the 
national command authority, which will 

send coded target information to the 

ATB enroute. The ATB crew can 
change their flight plan or return to base 
if requested to stand down — a flexible 
response not afforded by cruise or inter- 
continental ballistic missiles. 

To carrv out its mission, it's conceiv- 
able the Air Force will reduce the ATB's 
flight crew to three from the B-lB's cur- 
rent four. A pilot/copilot will manage 
the flight from the forward cockpit. An 
offensive/defensive weapons systems 
officer will monitor enemy threats, jam 
enemy sensors, release expendable 
count ermeasures in the form of chaff or 
flares and drop ordnance. The copilot 
and w r eapons systems officer would 
share some of the work of delivering the 
load in this scenario. 

With an ultralow radar cross-section, 
the Air Force could afford to create a 
larger aircraft capable of carrying up to 
125,000 pounds of ordnance in multiple 
stores bavs internallv. The B-1B cur- 
rently holds 75,000 pounds inside, and a 
potential for 50,000 pounds of cruise 
missiles or other weapons on external 
hardpoints. The payioads are awesome 
compared to the 4000-pound bomb loads 
carried by the B-17, Fewer crew and a 
correspondingly smaller crew* compart- 
ment will mean more room for electronic 
count ermeasures, actual weapons and 
fueL Unrefueled range will increase 
well beyond the B-lB's current 6100 
nautical miles — a 15-percent increase 
to 8580 nautical miles has been dis- 
cussed. Bomb loads will consist of a fol- 
low-on generation of the Mark 82 gravi- 
ty bomb, short-range attack missile, 
long-range advanced cruise missile, 
and, potentially, antiradiation cruise 
missiles that can knock out enemy tar- 
geting installations in advance of a 
strike. 

Key features of ATB will be the latest 
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advancements in radar absorbing mate- 
rials (RAM) that absorb microwave en- 
ergy; materials like high-tensile- 
strength reinforced carbon-carbon, 
thermoplastics and ferromagnetics. 
The paint surface, too, will be of a radar- 
ablative substance. Pyramid- or cone- 
shaped shells lined with ferrites and po- 
sitioned just under the leading edge of 
the wings and fuselage will capture and 
absorb radar energy. 

In short, the ATB fleet will be a po- 
tent and formidable component in 
America's nuclear arsenal. While opti- 
mistic progress reports continue to em- 
anate from Northrop Corp. , it's highly 
doubtful the Air Force will be able to 
conduct the first flight of ATB in late 
1987 as originally scheduled. A flying 
proof-of-concept aircraft in late '88 or 
early '89 is more realistic, according to 
Air Force insiders. 

The Advanced 
Tactical Fighter 

The Air Force colonel is like John Mad- 
den diagramming a delayed draw. 

"The Soviets have been gradually in- 
creasing their fighter force with a look- 
down, shoot -down capability," he ex- 
plains. "So in response to this threat, I 
need an aircraft to cross over and take 
them on, to engage them. Therein lies 
the requirement for the Advanced Tac- 
tical Fighter." 

The speaker is CoL James Fain Jr., 
director of the Advanced Tactical 
Fighter (ATF) system at Wright-Pat- 
terson Air Force Base outside Dayton, 
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ATF wiM Include a smart cockpit, 
"low-observable" technology and 
canard-induced "super-maneuverabifity/' A 
proposed 3-D threat indicator 'floats" in 
an ATF concept cockpit (below). 




Ohio. "If we don't respond to the threat, 
we lose the capability to conduct air 
combat maneuvers, In short, we lose air 
superiority* And that's the thing we 
can't tolerate, WeVe learned that in war 
after war. We must have air superiority 
or we don't have a chance," 

Northrop, partnered with McDonnell 
Douglas, and Lockheed, its Los Ange- 
les-area rival, teamed up with Boeing 
and General Dynamics, are currently 
going nose to nose to develop two proto- 
type ATFs over the next 41 months. 
The contracts are worth $691 million 
each, and defense industry executives 
are calling it "one of the bloodiest com- 
petitions in the history of the aircraft 
business." The winner will waltz away 
with a production contract that calls for 
for 72 aircraft a year, at least to the year 
2005, or until 750 of the ATFs roll to the 
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chocks at U.S. Air Force Tactical Fight- 
er Wings around the world. 

In awarding the tw T o contracts, Air 
Korce Secretary Edward Aldridge says 
the new offensive fighters will be need- 
ed to counter two Soviet supersonic, all- 
weather fighters — the MiG-29 Fulcrum 
and SU-27 Flanker, Both Soviet planes 
are twin-engine, high-performance ma- 
chines with improved range, thrust-to- 
weight and maneuverability. They can 
carry powerful long-range radars and 
radar-guided missiles for both dogfights 
and for beyond visual range, with look- 
down, shoot-down capability. 

Also locked in heated competition are 
Pratt & Whitney and General Electric 
for the propulsion that will power this 
aircraft. They were awarded contracts 
in 1983 to develop the prototype ATF 
engines and are rushing to build an en- 
gine that satisfies the Air Force's 
thru st- to- weight ratio of L 2:1 or better. 
That means if the aircraft weighs about 
50,000 pounds, 60,000 pounds of thrust 
is required. 

Although many of the details of the 
ATF are cloaked in a black shroud of 
security, Gen. Lawrence Skantze, com- 
mander of the Air force systems com- 
mand, dropped more than a few hints in 
a speech last year. He said, "The ATF 
will leave the transonic flight era behind 
and thrust us into the age of sustained 
supersonic combat. 

"The cues an adversary will use to try 
to hunt it down — like infrared, visual 
radar signatures — will be reduced with 
low observable s technology. Stealth 
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Slats in X-\X/ing's rotor will create lift In transition from vertical to horizontal flight. Plane will fly low-lever attack, and engage fighters. 



will also reduce vulnerability to j^rnuncl- 
to-air missiles, 

"An integrated electronic warfare 
system will reinforce the ability to pene- 
trate enemy airspace undetected. An 
avionics architecture called Pave Pillar 
will fuse masses of sensor information 
for a totally integrated avionics suite. 
With VHSIC (Very-High-Speed Inte- 
grated Circuits) we'll require only about 
Vnth as many integrated circuits as 
presently used in aircraft electronics. 
That means far fewer cables and connec- 
tions, for fewer failures at a fraction of 
the cost. 

"The fighter will aid the pilot in mak- 
ing split-second decisions using artifi- 
cial intelligence and other technologies 
like helmet-mounted displays and 
sights. The Air Force is working on 
computer voice-recognition and ad- 
vanced control and displays so the pilot 
will be able to communicate with his air- 
craft, and ask for particular displays of 
data to be superimposed over his visor. M 

The general is referring to a "pilot's 
associate," a combination of advanced 
computerized systems, crammed with 
artificial intelligence that will help the 
pilot survive. It will feed the pilot, in 
simple graphic form, information rela- 
tive to his own aircraft, mission plan- 
ning, the enemy's attack, tactics to uti- 
lize and communication with aircraft 
subsystems. The computer systems will 
have speed, visual and tactile modes. 
They will utilize infrared, laser and ra- 
dar sensors in a target recognizer that 
"looks" at an object — even from a long 
distance, creates a computerized model 
from memory of what it thinks the sen- 
sors are "seeing" and then compares 
data from the sensors against the model 
to determine what the object really is. 
The single pilot will not be bogged down 
with an onslaught of numbers and let- 
ters. Instead, he will be presented with 
full-color, programmable, pictorial for- 
mats for real-time decision-level sys- 
tems and mission information, Boeing is 
even studying the feasibility of incorpo- 
rating a third dimension to the images 
pilots will see on pictorial displays. The 



single pilot of the ATF will thus be able 
to concentrate on his number one priori- 
ty — the mission at hand. 

At $35 million each, the ATF will be 
the most expensive fighter plane ever to 
take to the air. It will be able to cruise 
supersonically at 1.5 times the speed of 
sound or 1300 mph. It is expected to 
double the combat radius — out to 1000 
miles from its base and return — -as well 
as fly twice as many combat missions in 
a given period of time. It will also have 
triple the engine reliability of the cur- 
rent F-15 Air Force fighter, designed in 
1969. To create a plane with both range 
andspeed.theATFisbeingforgedfro^ 
new materials. Plastics may have been 
the cry of an earlier generation. Today it 
is thermoplastics. From 40 to 60 percent 
of the ATF's structural weight will con- 
sist of thermoplastic matrix composites. 
This will enable the aircraft to fly with 
the same payload and range at half the 
empty weight of existing fighters. This 
should make the ATF 20,000 pounds 
lighter than fighters built from conven- 
tional metal alloys* 



Dr. Gary Denman, director of the ma- 
terials laboratory at Wright-Patterson, 
explains the use of thermoplastics, 'it's 
kind of like Tupperware/' he says, 'it's 
tough and if you ever put it on the stove, 
you'll know it melts. It's easy to form. 
But chemical companies are looking 
hard at ways to improve the tempera- 
ture capability of thermoplastic materi- 
als and I imagine most of the ATF will 
be made up of them," 

To maximize lift and minimize drag 
for fuel-efficient cruising in the ATF, 
variable camber wings will automatical- 
ly change their curvature in flight. Pre- 
liminary testing with mission adaptive 
wings (MAW) on an F ill operated in a 
manual mode are coming close to goals 
of range increases of up to 25 percent for 
typical supersonic, low-altitude mis- 
sions and up to 30 percent for normal 
high-altitude missions. 

There are no conventional flaps, 
slats, ailerons or spoilers on the MAW- 
equipped F-11L Instead, a composite 
skin covers flexible leading and trailing 
edges whose shape is continuously and 




Lightness, strength, agftlty and advanced electronics define LHX. Top speed: 1 70 knots. 
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automatically adjusted by a digital 
flight control system. 

Less is known about the Navy's ver- 
sion of the advanced fighter, the ATA. 
The Navy has imposed a black security 
net over the aircraft, but aviation ex- 
perts reason that the ATA's needs will 
still be tied to the large-deck aircraft 
carrier. 

The New Rotorcraft 

Igor Sikorsky would be aghast. The pio- 
neer of vertical flight would never have 
imagined that his creation — the helicop- 
ter — would one day mesh with such a 
variety of VEKTOLs able to fly at high 
subsonic speeds. That day is now, Rota- 
ry-wing technology is lifting off from the 
drafting tables at accelerating speeds, 
with a variety of configurations serving 
a number of missions. PM looks at the 
latest creations: the X-Wing, the LHX 
and the V-22 Osprey, 

The X- Wing 

The X-Wing T currently undergoing its 
first tests at NASA's Dryden Flight 
Test Center at Edwards Air Force Base 
in California, is an aircraft that takes off 
and lands vertically, hovers with heli- 
copter-like efficiency and control, then 
flies at high subsonic speeds. Developed 
by Sikorsky, the X-Wing is the first air- 
craft to use a lift and control system to 
transform its large-diameter rotor into 
an efficient fixed wing. 

What makes all this possible is some- 
thing called the Coanda Effect 
— streams of air forced over a curved 

aerodynamic surface will follow the con- 
tour of that surface, entrain the sur- 
rounding air, and provide lift. Thus, in 
some 30 seconds when the rotor is 
stopped to become a fixed wing, pres- 
surized air is blown through slots along 



the 27-ft. length of the blades, produc- 
ing both aircraft control and lift. 

The X-Wing, which is first being test- 
ed on a vehicle known as the Rotor Sys- 
tems Research Aircraft (RSRA) to 
demonstrate that it indeed can convert 
from rotor to fixed wing in flight, incor- 
porates pioneering applications of com- 
posites, computer and circulation -con- 
trol aerodynamics, "Here you have 
something that could fly rnap-of-the- 
Earth at some 30 to 40 knots when that 
was appropriate, go out and do helicop- 
ter dogfights and then also fly at 450 to 
500 knots and do dogfights with fixed- 
wing airplanes," says Arthur Linden, 
engineering manager of Sikorsky's X- 
Wing project* The X-Wing will also be 
elemental in improving protection for 
Navy fleets by flying long-range patrols 
from small ships sailing well in advance 
of the main fleet. Once in position, it can 
then hover for sonar dipping or search 
and rescue missions. 

The LHX 

To counter the effectiveness of the Sovi- 
et Mi-24 "Hind" helicopter and replace 
an aging fleet of light helicopters, the 
Army is developing an agile, high-speed 
advanced family of rotorcraft in the 
8000-pound class. Designed by Boeing 
Vertol Co. and United Technology's Si- 
korsky Aircraft, the LHX will field two 
models of a lightweight, low-cost heli- 
copter — a scout attack version, and a 
utility version, 

The LHX will be powered by twin 
1 2 70-shaft-hor se power engines with a 
top speed of 170 knots and the ability to 
climb at 500 ft. per minute. It will incor- 
porate very-high-speed integrated cir- 
cuits, a fiberoptic control system and 
advanced composites, structures and 
aerodynamics. One aim of the LHX air- 
craft is to reduce weight. Thus, compos- 
ites will be a prime component of the 



LHX, One version, known as SCAT, 
might be flown by just one pilot— assist- 
ed by a highly complex system of com- 
puter-aided avionics. The pilot will pri- 
marily focus on flying with essential 
flight and weapons information project- 
ed on his helmet visor. Systems will be 
activated by voice commands and it is 
conceivable the system will be able to 
talk back to the pilot. 

The LHX will be piloted by means of a 
short, videogame-like stick mounted on 
the right armrest. The LHX's main core 
could consist of sensors, processors, dis- 
plays and controls that will handle navi- 
gation, targeting, fire control, flight 
control, fault detection and other equip- 
ment — a stiff technological challenge. 

The V-22 Osprey 

The V-22 is a tilt-rotor aircraft combin- 
ing a modern turboprop plane with the 
vertical take-off and landing capabilities 
of a conventional helicopter, It will 



cruise at 275 knots and carry combat 
pay loads more than 1000 nautical miles- 
The joint Bell Helicopter Textron/Boe- 
ing Helicopter design currently moving 
toward production will use forward- 
swept-wing technology and advanced 
composites. It will have great utility for 
all the armed services: The Marine 
Corps sees it as a medium assault trans- 
port; the Navy for combat search and 
rescue, special warfare, fleet logistics 
and antisubmarine warfare; the Air 
Force for long-range insertion and ex- 
traction of special operations forces; and 
the Army for aeromedical evacuation, 
combat transport of troops and supplies 
and other support functions. 

Bell Helicopter Textron, Inc, and 
Boeing Vertol Co., the tilt-rotor team, 
like to boast of the Osprey's potential: 
twice as fast as a helicopter, twice the 
range, can carry a comparable payload 
twice as far and twice as fast as today's 
helicopter, increased survivability and 
reliability, plus easier maintainability. 

The V-22 will be the earliest advanced 
technology aircraft to enter the four ser- 
vices, with a first flight scheduled for 
199L But its impact will be felt far into 
the next century. Consider the venera- 
ble C-130. Designed in the early '50s, it's 
still ferrying troops and equipment. 
Likewise, today's concepts for ATB, 
ATF, X-Wing and LHX will be flying at 
least until 2025. More than advanced 
aircraft, today's aviation concepts thus 
become our legacy of flight. M 
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BY JOSEPH SKORUPA, Outdoors Editor, and DENNIS BURNSIDE 
PM Photos by Allen Zenreich 

YOUR first set of wheels aren't what they used to be. Roller skates, like 
most things today, are now marvels of high-tech design. Instead of the 
l-size-fits-all strap-ons we remember from our early youth, today's 
roller skates feature 1 -piece fiberglass construction and a ski-boot fit. And 
instead of the rubber-wheeled, leather and steel models in black and white 
that we graduated to in our teens, today's performance skates come in 
multicolored fashion designs made of ultralight, space-age alloys. 

These recent developments are the result of a new breed of skater who 
dreams of leaving sidewalks and neighborhood rinks behind to compete in 
the Pan Am Games, star in the Broadway play Starlight Express or train for 
the 1992 Olympics, where roller hockey will be a no n medal event. 
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SKATES ON A ROLL 

A prime example of the innovative 
technology that's currently reshaping 
the spoil is the F roller skate {previous 
page), imported from Switzerland by 
The Sharper Image, of San Francisco. 
The most distinctive feature of the Frol- 
lerskate is its unique outer shell of hard 
polyurethane, which more resembles a 
ski boot than a conventional skate. This 
radical design employs a removable in- 
nershoe, which molds to the shape of the 
foot, and a single-buckle closure. 

Equally innovative is Frollerskates' 
independent wheel mountings or 
trucks. Most skates connect front and 
back wheels to a plate of metal or hard 
plastic. Frollerskates mold the truck 
mountings into the rigid boot shell, 
eliminating the need for added support* 
The result is a sleek, ultramodern de- 
sign well suited to free-spirited, modern 
skaters. Frollerskates cost $99. 

To better understand recent develop- 
ments in roller skate design, let's break 
the skate into its essential components. 

■ BOOTS — Frollerskates, as men- 
tioned, are on the leading edge of boot 
technology, but they're still the excep- 
tion to the rule. 

Most skates, especially high-perfor- 
mance models, still use leather boots 
with soles made of hardened leather or 
rubber. Inexpensive skates may use vi- 
nyl boots. Velcro straps, either replac- 
ing laces or in conjunction with them, 
are a recent development. By them- 
selves, boots range from $20 to $300. 

■ WHEELS — Urethane and vanath- 
ane are the basic materials used for 
wheels. Urethane wheels are made by 
pouring polyurethane plastic into 
molds, and are the wheel of choice for 
high-performance skaters, because of 
their durability. Vanathane is a rubber/ 
plastic compound that's compression 
molded into wheel shapes. 

Hardness in skate wheels is mea- 



sured by a durometer on something 
known as the A scale- The higher the A- 
scale number the harder the wheel. A 
good outdoor hardness is 78A to 85 A. 
For indoor skating, 92A to 98A is best. 

Quality wheels cost from about $20 to 
$200 for a set of eight. 

■ BEARINGS — Ball bearings are a 
component of the wheels, but they can 
be mounted separately. Double-sealed 
precision bearings are recommended 
for recreational skaters. The seals pro- 
tect the bearings from dust, grit and wa- 
ter. Competitive skaters prefer single- 
sealed bearings for easier accessibility 
during frequent maintenance. A set of 
16 can cost from $15 to $100, 

■ SKATES— The skate has two main 



parts. One is the plate, a flat metal or 
plastic component running the length of 
the boot sole. The other is the truck, 
which holds the axle and is designed to 
flex so that the w T heels can turn. There 
are two trucks on each skate. 

Many recent developments have tak- 
en place in skates. Steel has been re- 
placed by alloys of titanium, magnesium 
and aluminum or a host of synthetic 
plastics, fiberglass or nylon. 

Since skates — the plate and truck as- 
sembly — are the most vital component, 
they can run as high as $700 for space- 
age alloys. Plastic ones begin at $25. 

If you've been adding up component 
costs, you've come up with a range of 
about $70 to $1300. Despite this "high 
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Though new developments mod- 
ify classic skates, this is how the 
rubber meets the road. Break- 
throughs are in materials such 
as lightweight or sypertough 
alioy\ for speed and durability. 
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ceiling, many innovative skates can be 
found In $75 to $200 range. 

One of the most popular recent break- 
throughs takes its cue from the world of 
athletic shoes. A new skate by Roller 
Derby, of Litchfield, Illinois, uses a soft 
vinyl boot similar to a high-top basket- 
ball sneaker. Known as Streets, this 
new skate features well-padded upper 
and EVA sole, athletic-shoe support, 
and extended heel counters to protect 
against overpronation of ankle and knee 
joints. It also has nylon/fiberglass com- 
posite plates and trucks. Cost is $70* 

Aerobiskate, made by Sure-Grip, of 
South Gate, California, also uses an ad- 
vanced athletic shoe design. Its top-of- 
the-line boot is made by Riedell Shoes, 



of Red Wing, Minnesota, with a special- 
ly padded upper for comfort and a Vel- 
cro strap for support around the ankle. 
For maximum durability, it comes with 
steel skates. Cost is $150, 

For raw speed, the Nightrider, by 
Chicago Skate uses ultralight nylon/fi- 
berglass plates and trucks. Its precision 
bearings feature high-grade machine 
grinding and polishing. It also has an 
adjustable pivot pin and double-action 
cushions to permit a maximum level of 
adjustability for increased control. Cost 
for this high-perfonner is $235, 

Hard, 1 -piece boots were pioneered 
by skiers, but the next sport to copy it 
was ice hockey. Now, roller skates are 
following suit. In Liners, made by 



Roller Derby, not only use a 1 -piece 
boot , but replace plates and trucks with 
a steel chassis that positions the four 
wheels in a single-file formation. 
Mounted this way, the wheels simulate 
the feel of a blade skimming over ice. 
Professional and devoted amateurs use 
these skates for practice in the off-sea- 
son and they are most popular in north- 
ern and urban areas. In Liners cost $80. 

As high-performance skaters keep 
approaching new boundaries, quadru- 
ple spin jumps and 35-mph speeds, 
roller skate designers use new technol- 
ogy to meet the demands. Invented in 
the 1700s and once considered past their 
prime, high-tech roller skates are 
breathing new life into an old sport J 



High-Tech Skating Rolls Onto Broadway 



its success is a result of the exhilarat- 
ing sense of motion conveyed by the 
roller-skating cast. Actors careen up 
and down a 3- tiered, high-tech stage — 
at times attaining speeds of 30 mph 
while singing, dancing and performing 
acrobatic stunts. Naturally, a show this 
demanding on skaters is equally de- 
manding on skates, and Cesarelli ad- 



THERE are bigger skate shops in 
the country, but none as daz- 
zling as Joe Cesarellis in New 
York. Gesarellfs shop is only an 8 x 
10-ft. room, but it's located backstage 
at Broadway's Gershwin Theatre and 
his regular clientele is the cast of the hit 
musical Starlight Express. 

Cesarelli maintains this shop— con- 
taining 80-plus skates and a 
large stock of supplies— for 
the first show on Broadway 
staged entirely on roller 
skates. Written by Andrew 
Lloyd Weber — composer of 
Cats and E vita— Starlight Ex- 
press is a showbiz phenome- 
non. Its combination of high- 
energy music, special 
effects, sci-fi costumes and 
daredevil choreography have 
made it a sellout in New York 
since it opened last March. 

Though the show is a 
child's fantasy about a train 

race t with each actor portray- Broadway's perpetual-motion dazzler. Starlight Express, Is a de- 
ing a locomotive or a train car, manding test for both performers and their high-tech roller skates. 




mils frankly, "Skates were never 
meant to do what we do with them, 1 ' 

Cesarelli makes sure his skates are 
as tough and durable as modern tech- 
nology allows. He tunes up every skate 
before every show. But despite daily 
maintenance, the show's stunning ac- 
robatics put the skates through ex- 
treme stress. Toe stops are torn off 
posts. Plastic trucks and 
skates are broken in half. The 
skates used in Starlight Ex- 
press are made of custom as- 
sembled components and 
cost from $200 to $500 a pair. 

Though Starlight Express 
didn't set out to give roller 
skating a shot in the arm, 
thafs exactly what it's doing, 
according to Cesarelli. One 
result of its impact, through 
videos and a future national 
tour, will be a new generation 
of skaters pushing the sport 
to new limits and dreaming of 
becoming Broadway stars, 

— Joe Skorupa 
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Give the kids some winter excitement with a 
sleek, new toboggan that you can build. 



BY AUGUST CAPOTOSTO 




ETS get nostalgic. It's 4:30 in 
the afternoon. The air is clear 
and cold. And, as the sun begins 
to set, you look up to the top of 
the hill and try to decide if you can get 
one more run in before you're expected 
home for dinner. Your friends are game 
for it. It's been too great a day to end so 
soon. You hear the snow crunch under- 
foot as you and your friends pick up the 
long, wooden toboggan and start carry- 
rn.tr it up. Once at the top, you align it in 
its well-worn path. Maybe this time 
you'll break your distance record. You 
take your position and the guy at the 
back begins to push. At the last moment 



(you thought he wouldn't make it) t he 
jumps on. 

As you begin your downhill accelera- 
tion, you try to mentally coax the tobog- 
gan faster. Trees flash by and — almost 
before it started — the ride is over. Pick- 
ing up the toboggan for the walk home 
you notice — 10 ft* further. Maybe to- 
morrow. 

Here's your chance to provide memo- 
ries like these for the children in your 
life. And, our toboggan is designed to 
last for generations. Your kids will be 
able to do more than reminisce, they can 
pass on the toboggan you made for them 
as well. 



Beginning construction 

( >ur ash toboggan is constructed by lam- 
inating [ / Hr im ash veneer to create the 
J-shaped slats. While laminating curved 
shapes isn't difficult, it does require pre- 
paring a form on which the wood is bent 
and clamped. Begin by cutting the 20 x 
96-tn. form base. Nail five cleats under- 
neath to allow space for the bolt heads 
used for fastening the forms. We used 
fir plywood for the %-in. -thick base, but 
partieleboard works just as well. The 
forms are made out of 2x4s. 

Crosscut six lengths of 2x4 stock to 
9% in, and rip them to 3 l A in. wide. Glue 
these together to create the 3 x 9%-im- 
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SNOW SPEEDSTER 

sq. front form blank. Then, lay out the 
8%-in.-dia. arc that represents the in- 
side diameter of the bend and band saw 
to the line. Cut the inside profile for 
clamp access and the notch where the 
straight section joins, Choose the 
straightest piece of 2x4 available for the 
straight form and trim it to 3 in, wide 
and 75 l /a in, long. To make the form rig- 
id, both sections are bolted to the base 
with%-im-dia. x 3V!>in. bolts. Counter- 
bore the bolt holes so the washers and 
nuts will be recessed. Then, bore the 
bolt holes through the forms, and panel 
and install the bolts. 

Clamping blocks called cauls are used 
to hold the laminations against the form. 
To make the front cauls, cut six pieces of 
2x4 to about 1 in, longer than the 9%-in. 
finished length and rip them to 3% in. 
wide. Glue together in pairs to get the 




1 Glue up 2x4 stock to create the 3 x 9V4- 
In, -sq. front form blank. Then, (ay out the 
profile and saw to the line. 




4 Tape each sheet of veneer to a straight 
piece of 3 /t-in. stock and true one edge. Jig 
clamped to fence holds the veneer down. 




7 After spreading glue, clamp the stack at 
the top front caul position. Bend lamina- 
tion around the form, clamping as you go. 
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required 3-im -thick pieces. Trim 52 Vi° 
miters on each end to exact length. 
Then> lay out the outside edge profile of 
the front of t he toboggan on a piece of 
cardboard, Position the mitered cauls as 
shown in the drawing. Then transfer the 
profile and cut each piece to the line. 
Next* trim a 2x4 for the long, straight 

caul to exact size. To keep the slats from 
being glued to the forms or cauls, apply 
a coat of varnish and two coats of paste 
wax to all the parts. 

Preparing the veneer 

You'll need a total of 48 3-in.-wide strips 
of V^-in. ash veneer for this project. 
First, crosscut enough veneer for the 
job to 96 in. long. To true up one edge on 
each piece, tape a straight length of 
stock to the veneer and rip the outside 
edge of the veneer on the table saw 
(photo 4). Then, rip each strip to 3 in. 
Apply plastic resin glue to the mating 




2 After counterborlng holes to recess the 
nuts, bore Ya-ln.-dfa. holes through the 
forms and base for the securing bolts. 




5 Rip the veneer to 3 In, Block clamped to 
fence keeps the strip from lifting. Use a 
sharp, fine-toothed blade for these cuts. 




8 With the cauls In place, check that strips 
are even and fully tighten clamps starting 
at one end and working to the other. 



surfaces of eight strips, stacking them 
as you go. Position the stack end at the 
top front edge of the form and lightly 
clamp the first caul in place. Make sure 
the veneers are in contact with the base , 
Bend the laminations around the form, 
clamping each caul lightly. Then, start- 
ing at one end of the form, completely 
tighten all clamps. It's a good idea to 
recruit a helper for this operation. 

Trimming the slats 

You can clean up the rough edges of the 
laminations with a router, straight bit 
and guide bushing that follows a Vfc-in.- 
thick plywood template positioned on 
top of the form. Cut the 3-in,-high tem- 
plate supports and screw them to the 
form base from underneath. The 
notches in the end support are useful for 
freeing the slats from the form after an 
edge has been trimmed. Then, con- 

( Please turn to page 108) 




3 Keep lamination from being glued to 
form by applying a coat of varnish and two 
coats of paste wax to the components. 




6 Prepare 1 pound of plastic resin glue for 
each laminated slat. Apply a uniform coat 
to parts with a 3-ln. paint roller. 




9 With the laminated sections completed, 
it only remains to trim to width and length 
before joining them together with cleats. 
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TEMPLATE 
SUPPORTS 



Key No. Size and desc Hpt ion (use) 

A 6 '/i x 2Yi x S2 1 // ash (slats) 

H I 1V4 x 1% x 15" ash (nose cleat) 

C 6 l3 /,„x l^tx 15" ash (cleat) 

I J 1 ¥t x 20 x 96" plywood (form base) 

K 5 V\ x 3 x W plywood (base cleat) 

F** 1 % x 9% x spruce/fir (form) 

G** 1 m % 3 x 75 Vfc" spruce/fir (form) 

H** 3 3 x m x 9*V spruce/fir (caul) 

1 1 V* x 3 x 7G 1 // spruce/fir (caul) 

J** 2 1^ x 3 x 3" spruce/fir (support) 

K** 2 1& x m x & spruce/fir (support) 



materials list—toboggan 

L** 1 L^x3x ltf'/s" spruce/fir (support) 

M** 1 IV2 x \l x \2¥f spruce/fir (support) 

N** 1 1 x R x 79 E V spruce/fir (sn t >| k m ) 

0 1 M> X 4 x 79V plywood (template) 

P 1 ¥1 x 4 x 12 W plywood (template) 

Q 1 Vi x m x 14^" plywood (template) 

R \ Vzx 8% x 80 l %" plywood (template) 

S 11 %-in,-dia. x 3'// hexhead bolt, 

washer and nut 

T 12 VA" No. 12 fh solid brass screw 

U 72 V No. 12 fh solid brass screw 

V i¥f No* 10 fh screw 



W \V\" finishing nail 

X 18* length oFVV-dia, nylon rope 



Misc: Plastic resin glue (5- to 6-pounds 
required), 12*1- and 22(l-grit sandpaper, 
Deft Kane Clear Gloss #1 Poly u methane 
Varnish, paste* wax. 
* 8 layers of xSx ash veneer. 
Veneer available from The Wood Shed, 
ISO? Elmwood Ave., Buffalo, NY 14207. 
** 2x4 stock. 
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- PM OWNERS REPORT - 



Owners report the up and down sides of two family-sized vans. 



THE Astro and Aerostar vans — from traditional 
rivals Chevy and Ford — are bought for a variety 
of reasons. We asked thousands of owners how 
they use their vehicles and how they like them. 

Chevrolet Astro Van 

Chevrolet began shipping the Astro Cargo Van — the 
commercial version — in late 1984, but the Passenger 
Van didn't come along until March 1985. The idea was t o 
let Chevy's commercial customers work out the bugs so 



that Astro Passenger Van buyers could enjoy trouble- 
free transportation. 

As it happened, some private purchasers couldn't 
wait for factory passenger versions to come out. In- 
stead, they bought Cargo Vans and had them convert- 
ed. Our survey reached mostly early buyers and shows 
that 86.5 percent did order Cargo Vans. (The mix has 
since swung over to about 60 percent Passenger Vans.) 
Of those early buyers, just over half had their Cargo 
Vans converted to a passenger configuration, 
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BY MICHAEL LAMM, Contributing Editor; PM Photos by Wayne Williams 



either by the dealer (26.2 percent) or by outside custom- 
izes. Converted vans are different from factory jobs. A 
Florida retailer told us, "Almost no air flows through 
the Cargo Van. Vents aren't adequate, and with no 
wind wings, air conditioning is a must. The lack of insu- 
lation makes this the hottest vehicle I've ever owned." 
Not that opening side windows aren't available option- 
ally. Aftermarket side windows used on conversions 
caused a few leaks. But then so did the standard win- 
dnws... A Michigan airline captain and owner of 



a CS Passenger Van wrote, "The first time it rained, 
the front floor got completely soaked* I've had this vehi- 
cle back to the dealer four times for correction." 

An additional problem involved the hidden drip rails. 
A Michigan contractor said t "When you open a door, 
rainwater comes straight down off the roof." 

Another common gripe cited the instrument panel, 
"The gauges are so deeply recessed/* claimed a retired 
California mechanical engineer; "that no ambient light 
reaches them. I can't read the odometer or gauges in 



ASTRO AEROSTAR 

normal daylight, It's okay at night, 
when the instruments are backlit. " 

Nor was everyone happy with the 
panel switches. "The headlight switch 
pushes in to turn on," noted a Mississip- 
pi instructor, "It's easy to accidentally 
bump the switch in the daytime and not 
notice it. I've done this and had the bat- 
tery go dead . " 

A few people also complained about 
the base-level Cargo Van's front seats 
and the limited legroom up front, "The 
standard passenger seat," said an Ala- 
bama retiree, "has no fore-aft adjust- 
ment. There's also nowhere for the driv- 
er to rest his left foot except on the 
wheel well," A California electrician: 
"Seats are too narrow. When you turn, 
you fall out of them. There's nothing to 
hold on to," A Florida contractor was 
one of many who confessed, "I replaced 
the factory seats with aftermarket 
units. Makes a world of difference!" As 



with windows, Chevrolet offers several 
upmarket seat types for all series of As- 
tro Vans, including the base Cargo Van. 

We logged the usual mumbles about 
lower-than-expected fuel mileage, but 
the Astro Van's thrift actually sur- 
prised most owners. A Montana time- 
keeper; "The 4.3-liter V6 gives us better 
than average mileage: up to 25 mpg in 
careful driving." And a Michigan cycle- 
parts dealer wrote, "We took the van 
from Flint to Cincinnati for a motorcycle 
trade show the first week we owned it. 
With less than 500 miles on the odome- 
ter, we averaged 24 mpg at 55 to 60 
mph," EPA estimates for the base As- 
tro with 2,5-liter Four and 4-speed is 
22/26 mpg, city/highway. Most owners 
found the Astro Van both roomy and 
comfortable, "I'm amazed at how much 
stuff I can put inside," wrote a Tennes- 
see leadman. "I loaded 34 50-pound bags 
of seed into it with no problem," Howev- 
er, the cargo deck apparently needs to 
be a foot longer to accommodate 4x8 



sheets of plywood. As for comfort, this 
comment from a Tennessee computer 
operations manager was typical: "I use 
my Cargo Van in my business and also 
for everyday driving. The Astro han- 
dles great, and it has more room than I 
know what to do with." Handling and 
parking received good marks generally, 
but as a Michigan welder noted, "In 
snow, when the Astro Van isn't loaded, 
it's too light in the rear and has no trac- 
tion," Nearly all our respondents (94,3 
percent) ordered the automatic trans- 
mission. This is GM's 4-speed overdrive 
automatic with the lockup torque con- 
verter. A Maryland retiree observed, 
"The combination of the overdrive auto- 
matic and the Astro Van's aerodynamic 
styling results in an excellent road vehi- 
cle — very quiet." But a Wisconsin re- 
pairman countered, "Yes, we have the 
overdrive automatic, and it shifts hard 
and very late. You have to be going 
around 32 mph before it drops into Third 

(Please turn to page ltd) 



CHEVROLET ASTRO OWNERS REPORTS* 



Total miles driven 1 ,354.978 

Average miles per gallon: 

In town/On the highway: 
2.5-liter Four 21.6/25,1 
4.3-liter V6 17,8/22.0 
4-speed manual 22,5/25.5 
Overdrive automatic 17.8/21.9 
Engine choices : 

2.5- liter Four 1M 

4.6- literV6 92,1 
Transmission choices: 

Overdrive automatic 90% 

4- speed manual 5,7 

5- speed manual 0.0 
Option chokes: 

Power steering 96.3% 
Pay load package 70.9 
Air conditioning (54.1 
27-gallon fuel tank 57.5 
Premium sound system 34,8 
Trailer towing package 21. ft 

Model choices: 
Cargo Van 86.5% 
Passenger (base) Van 7.0 
CS Passenger Van 3.8 
CL Passenger Van 2.7 

Has your van been RV*converted? 
Yes 52.5% 
No 47.5 



Was conversion done by dealer? 

No ?.1.8<X 

Yes 26.2 

Why did you choose the Astro? 

Size and roominess 52,0% 

Styling 21.4 

Economy 21*4 

Specific likes: 

Handling 43,3% 

Economy 34.5 

Exterior size 32,7 

Styling 26.9 

Interior roominess 22.2 

Power and pe rfor rnance 22 . 2 
Specific dislikes: 

Poor paint quality 12.3% 

No complaints 9J 
Fuel mileage 

lower than tfxpectwl 8 A 

Harsh ride 6.5 

Not enough front legroom 6.5 

What changes would you Like to see? 

No changes 18.1% 

Better paint 9.4 

Better fuel mileago 6.0 

Better instrument visibility 4.7 

More front legroom 4.7 

Greater body length 4.7 

How much did you pay? 



24.4% 
(52.2 
11.1 
±2 



34.8% 

4&7 

10.2 

6,4 



Average $11,858 

Range $8500-18,500 
Workmanship opinion: 

Excellent 

Good 

Average 

Poor 
Comfort opinion: 

Front seats: 
Excellent 
Good 
Average 
Poor 

Rear seats: 
Excellent ffiM 
Good 60.3 
Average 11.0 
Poor 0.0 
Had any mechanical trouble? 

No 57.8tf 

Yes 42.2 
What type of trouble? 

Electrical system 16.7% 

Misc. transmission problems 15.4 
Brakes 11.5 
Air conditioner 10,3 
Power steering T^y stem 9.0 
Dealer repairs satisfactory? 
Yes W.&X 



No 



S3 A 



Dealer service opinion: 

Excellent 19 + 7% 

Good 40,9 

Average 23.5 

Poor 15.9 

Number of vehicles owned: 

Hiis one only 26.2% 

Two cars 51. 3 

Three cars 15.2 

Four or more cars 7.2 

Makes of other cars owned: 

Chevrolet 42.0% 

Ford 13.8 

Pontiac Il.fi 

Dodge 9.4 

Oldsmobile 8.7 

Would you buy an Astro again? 

Yt'H 63.8% 

Maybe 2S.6 

No" 5.9 

Would you buy another Chevy? 

Yes 63.8% 

Maybe 30.3 

No 5,9 

Age distribution of owners: 

Under 29 vears 13.9% 

30-49 vears 59.9 

50-plus 26.1 



FORD AEROSTAR OWNERS REPORTS* 



Total miles driven 1,423,665 
Average miles per gallon: 

In town/On the highwav; 
2.3-liter Four *2&6fi37.0 
2.8-liter V6 16.&21.3 
5-speed manual 19.6/24,2 
3-speed automatic 16.&2L1 



Engine choices: 

2.3'liter Four 

2.8-liter V6 
Transmission choices: 

3-speed automatic 

5-speed manual 
Series choices: 

Aerostar (standard) 

Aerostar XL 

Aerostar XLT 



7.9% 
92.1 

77.5% 
22.5 

18.8% 

36 + 9 

44.3 



Has your van been RV-converted? 

No 83.0% 
Yes 17.0 

Was conversion done by dealer? 
No 65.7% 
Yes 34,3 

Why did you choose the Aerostar? 
Styling 41.6% 
Roominess 41.3 
Size 14.5 



Comfort 

Handling 

Price 
Specific likes; 

Comfort 

Handling 

R<*ominess 

Styling 

Ride 
Specific dislikes: 

Fuel mileage 
lower than expected 

Spare tire location 

No complaints 

Noises and rattles 

Glovebox too small 

Move shifter to column 
What changes would you like to see? 

No changes 15,9% 

Better fuel mileage 12.0 

Full-sized spare tire 10.2 

Bigger glovebox 6.0 

More horsejwwer 5,7 
How much did you pay? 

Average $13 t 22S 

Range $899^17,000 
Workmanship opinion; 

Excellent 45.1% 

Good 50,4 



12.6 


Average 


3,0 


Good 


46.4 


11.4 


Poor 


U 


Average 


16.4 


11.4 


Comfort opinion: 

Vnml seats: 




Poor 

Number of vehicles owned: 


13.5 


45.8% 


Excellent 




This one only 




40,6 


Good 


29.3 


Two cars 


49.6 


39-3 


Average 


3,2 


Three cars 


17.3 


37.7 


Poor 


1.2 


Four or more cars 


0.1 


24.7 


Rear seats: 










Excellent 


39.8% 


Makes of other cars owned; 






Good 


49.1 


Ford 


48,2% 


Z4 + 0% 


Average 


9.9 


Chevrolet 


20.1 


12.2 


Poor 


1.2 


Mercury 


7,2 


9,6 






Oldsmooile 


fi + 4 


7 + 4 


Had any mechanical trouble? 




Nissan/Datsun 


6 + 0 


7-0 


No 


64.0% 


Toyota 


G\0 



Yes 36.0 

What type of trouble? 

Electrical system 16*7% 
Misc. transmission problems 14 + 2 

Noisy brakes 13 + 3 

Heater 13. 3 

Ignition switch 7.5 

Windshield wipers 6,7 

Dealer repairs satisfactory? 

Yes 56 t 8% 

No 43,2 

Dealer service opinion: 

Excellent 23.7ft 



Would you buy an Aerostar again? 

Yes 

Maybe 28.3 
No 8.4 

Would you buy another Ford? 
Yes 69,4% 
Maybe 26.4 
No 4.2 

Age distribution of owners: 

Under 29 years 10.3% 
30-49 years 62.4 
50-plus 27.4 



^Percentages might not equal 100% due to rounding or an insufficient amount of data. 
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Hi-fi's getting 
back to basics, 
where perform- 
ance wins out 
over grilles and 
frills. 




BY 

STEPHEN A. 
BOOTH, 

Electronics Editor 



There's a lot under the 
hood of Denon's DCD-3300 
compart disc player 
| s 1 600]. Note the separate 
power supplies for its 
digital and analog 
sections. The CO player 
feeds Sansul's Vintage 
AU-X901 integrated amp 
($1T00| whose 130 
watts per channel 
drive Infinity' s new 
Reference Standard 
6-Kappa loudspeakers. 




WHAT we call **hi-fT had its beginnings about 
half a century ago, when a music lover named 
Avery Fisher sought to build a better radio- 
phonograph console, one that would repro- 
duce recorded music with greater fidelity to 
the original performance. 

Indeed , all the founding fathers of hi-fi were 
music lovers who strove to build that better 
mousetrap. Ex-Navy radioman Saul Marantz 
tinkered with amplifiers to make them more 
accurate, John Koss took the headphone from 
the radio shack to the living room, E cigar Vill- 
chur, founder of Acoustic Research, fine- 
tuned the dynamic loudspeaker from a public- 
address system to a music instrument. So did 
Paul Klipsch and other hands-on music aficio- 
nados too numerous to mention. 

Much of the refinement and innovation of 
home music systems today emerges from 
large corporate labs, making the achievement 
difficult to attribute to any one individual. 
Nonetheless, the goal of high-fidelity sound 
equipment remains the same, The magic black 
boxes and the music recordings themselves 
are designed to re-create, as authentically as 
possible, the nuance and the detail of the origi- 
nal performance — whether it was recorded in 
the presence of a paying audience or team of 
paid studio engineers. 

This goal is elusive, on two counts. Firstly, 
it requires us, the listeners, to suspend our 
disbelief, to imagine for a moment that we are 
present physically at the site of the actual per- 
formance, accessible to the many and varied 
sensations of the moment instead of confined 
to the familiar surroundings of our listening 

rooms. Such jumps in time and space do not 
come easy for most mortals: That they succeed 

so often in helping us make the leap says all the 
more of a great novel, or painting, or even a 
music recording and playback system. 

The other obstacle to replicating the musi- 
cal performance is the reproduction equip- 
ment itself. As good as it might be—and it gets 
better all the time — the hardware will some- 
how or other alter the performance, either by 
adding something that was never there or sub- 
tracting something that was. It is a bit like the 
difference between watching a baseball game 
on TV and actually viewing it in the park. At 
the stadium, you can take in everything that's 



happening as it happens. And what your eyes 
see is in its natural perspective- On the tube, 
what you see and when is determined by the 
camera, which might shift focus selectively. 
The lens itself distorts reality, making dis- 
tances appear greater or shorter than they 
are, denying you the 3-dimenskmal perspec- 
tive needed to judge the trajectory of the ball. 

Fortunately, the problem presented by hi-fi 
equipment is more easily overcome than the 
mind's unwillingness to suspend disbelief. 

When hi-fi gear adds something to the mu- 
sic, it is usually mechanically or electrically 
induced distortion. We mean distortion in the 
broadest sense: either tonal coloration caused 
by resonance in a speaker's wooden cabinet, or 
hum and hiss attributable to electrical noise or 
the surface material of a record. When hi-fi 
gear subtracts something, it is usually the am- 
bience of the actual performance. Since re- 
storing this would require eliminating the 
boundaries of the listening room, hi-fi design- 
ers have confined themselves to eliminating 
artifacts the equipment creates. 

In the mechanical arena, hi-fi designers of- 
ten find themselves battling inertia. One good 
example is loudspeaker cones and the voice 
coils that drive them. New materials are now 
employed that are stiff yet compliant, light 
enough and fast enough to keep in step with 
the music's dynamics. Another problem of in- 
ertia, the tracking of a stylus in a record 
groove, is circumvented by the development 
of the compact disc player that reads the musi- 
cal information w r ith a weightless beam of la- 
ser light. Though it might arrive a day late and 
a buck short, a conventional record turntable 
that reads grooves with a laser instead of a 
needle is now under development. 

In the realm of electronics, each year brings 

quieter, faster-acting circuits, more accurate 
filters, amplifiers that can respond and re- 
spond quickly to the need for a sudden spurt of 
power. On the horizon, the new breed of su- 
perconducting materials holds great promise 
for fast, powerful amps in particular and all 
electronic circuits in general. High-fidelity's 
come a long w ay in the past 50 years. Perfec- 
tion might never be attainable, hi-fi's alche- 
mists might never find their Philosopher's 
Stone, but they're getting close. IM 
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Contrary to 
hype and myth, 
all compact disc 
players are not 
created equal. 
Components 
and construction 
can make the 
difference. 

BY 

FRANK VIZARD, 

Contributing Editor 



V j brat i on - da m p i ng 
materials are used 
in the faser 
transport mechanism 
of Denan's OCD-3300 
compact disc player 
( S 1 600, foreground 
(t shares oversampJing, 
dual digital-to-analog 
converters and other 
high-performance 
features with Sony s 
CDP-7O5ES(ST500|, 
Yamaha's CDX-l 100U 
(S1 100 1 and Magnavoxs 
CDB650(S500). " 





"MOTOR oil is motor oil," growls the skeptic 
in the TV commercial. By the same token, 
some folks would have you believe that all 
compact disc players are the same. What then 
accounts for price tags as high as $3000 and as 
low as $200— even lower on sale days? 

Remote control, advanced programmabili- 
ty and other convenience features that have 
nothing to do with sound contribute to some of 
the differences in price. But the fact remains 
that the character of a CD player's sound is 
determined by its internal components and 
construction. All CD players sound very, very 
good — much better than the average LP turn- 
table. But some ( 'D players sound better than 
others, and this will be evident if you're a criti- 
cal listener and have your player connected to 
a good amp and loudspeaker system. 

When you're shopping for a CD player, 
you'll encounter a lot of jargon and not a little 
hype. In the hype department are buzzwords, 
such as "triple-beam laser," seeming to imply 
that it's better than a single-beam pickup, al- 
though no audible difference has ever been 
demonstrated , Its just that manufacturer's 
way of building the machine, and not necessar- 
ily better than another method. The elements 
that do contribute to audible differences in a 
n> player include sampling rate and filters, 
digital-to-analog converters, laser tracking 
and suspension, electrical isolation and shield- 
ing, and finally, the digital player's analog out- 
put stage. Here's what they do and what to 
look for. 

Generally, the degree of sampling the play- 
er performs on the disc determines the type of 
filtering found in the machine. 

To construct the d igital signal that is placed 
on a compact disc, music is sampled 44,100 
times per second (44. 1 kilohertz, or 44.1kHz). 
In playback, the most basic CD machines sam- 
ple the disc at the same rate. For greater accu- 
racy, some players double- or quadruple- 
check the data on the disc. This is called 
oversampling (at 88.2kHz and at 176.4kHz). 
But because the upper limit of human hearing 
is 20kHz, all CD players must filter out signals 
above this frequency. 

CD players that do not oversample use ana- 
log filters to eliminate the signals beyond the 
audible range, Unfortunately, analog filters 



are sometimes inaccurate, If they inadver- 
tently block out sounds below 20kHz, some 
treble information will be lost. Compared to 
an LP record, the music might not sound bad, 
but it won't sound as good as a CD should. 

CD players that oversample use the more- 
consistent digital filters to supplement their 
analog filters. The combination will hush up 
any signal above 20kHz, but some digital fil- 
ters are more effective than others. Where 
one digital filter might suppress sounds above 
20kHz by 50 db, a better filter will suppress 
them by 80 db. The higher the number, the 
better. 

A digital-to-analog (D/A) converter turns 
numbers into soundwaves, or codes into mu- 
sic. Every CD player has at least one. The 
better units boast two. 

With only a single converter, a CD player 
must first decode one part of the digital infor- 
mation (for example, the left channel of the 
stereo signal) before another. What happens 
then is the left channel sound arrives at vour 
ears slightly ahead of the right, instead of si- 
multaneously. This slight shift in timing might 
not be heard so much as it can be sensed as an 
imbalance of the stereo image. With two con- 
verters — one for each channel — the whole ste- 
reo image emerges in sync. 

Most D/A converters now used in CD play- 
ers are 16-bit models. Basically, this means a 
slice of sampled music can be expressed by a 
number no more than 16 digits long. If more 
digits were available, the music could be coded 
and decoded even more accurately. That day 
will come: 18-bit D/A converters are under 
development now. In the meantime, compa- 
nies such as Yamaha and Denon design their 
current players to perform, under some cir- 
cumstances, like higher-sampling machines. 

Laser tracking, suspension materials and 
error correction are intimately related. 

An error on a CD might be caused by a flaw 
in the disc, but the way the problem is solved 
depends on the machine. Errors occur when 
digital information can't be retrieved, or when 
the laser pickup can't track the sequence. 

Most CD players restore missing informa- 
tion very well If the missing piece is small, 
they just guess w r hat the sound w r ould be by 
interpolating between the sounds that come 
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SOUNDS OF SILENCE 

before and after the glitch. If the 
amount of missing data is too great, the 
player will go silent for a moment or 
two — or even shut down in an extreme 
case — rather than produce jibberish. 

Laser tracking errors can be caused 
by external vibrations, and if the shock 
is extreme, the laser will skip the way 
an old-time needle could get knocked 
out of the groove. To prevent this, man- 
ufacturers build a lot of resiliency into 
the transport mechanisms that carry 
their laser pickups. This usually means 
the pickup has an independent suspen- 
sion to isolate it from the main chassis. 
Moreover, the servomechanism and 
perhaps the chassis itself are increas- 
ingly fashioned from antiresonant or 
resonance-damping materials , So ny , 
for example, uses a compound called 
Cerasim For the record, a "3-beam" or 
"triple-beam** laser doesn't give triple 
the pickup power of a "single beam" as 
the term might imply. It only means 
that the beam of light is split — outrigger 
style — to help the laser track. It's just 
one way of building a pickup-transport 
system and it's not necessarily better 
than any other. 

Distortion-inducing electrical noise 
exists within any CD player, caused by 
power supplies, front-panel controls 
and even the digital processor itself. 

To prevent the sound distortion that 
occurs when interference from one in- 
ternal component spreads to another, 
many of today's top quality CD players 
have heavy, expensive metal shielding 
to separate power supplies, digital pro- 
cessors, analog sections and even the 
noisy LED displays and electronic con- 
trols on their front panels. The best CD 
players also employ separate power 
supplies for their digital and analog sec- 
tions. Some even use noise-free fiberop- 
tic linkages between the digital and ana- 
log stages instead of conventional 
wiring that might transmit noise. 

The analog output stage of a CD play- 
er is its link to the hi-fi system. Some are 
better than others. When you shop, look 
for the lowest distortion rating possible, 
as you would with an amp or preamp. 
Outside the player, on its back panel, 
you'll see the actual output jacks. Gold 




Denon's OCD-3300 compact disc player has Cannon-type balanced output Jacks for quiet, 
direct connection to an amp. Inputs of amp must be balanced, too, for full advantage. 



plating provides better electrical con- 
ductance. Increasingly, top-flight play- 
ers offer "balanced" analog outputs, a 
feature borrowed from pro-sound gear. 
It reduces the pickup of stray noise even 
further, and also permits the CD player 
to bypass an amp's preamp stage and go 
directly to amplification. (The balanced 
output has no use unless your amp has 
balanced inputs.) Increasingly, some 
CD players sport digital output jacks, 
which enable you to bypass the internal 
D/A converters and use an outboard 
digital processor that presumably has 
better performance than the players 
built-in circuits. 

While differences in construction and 
internal circuitry go a long way toward 
explaining differences in price, the vari- 
ety of convenience features offered on 
CD players also affect the cost. 

Basic features include track number 
and elapsed time information. Some de- 
gree of track- programmability is also 
common, and the more expensive ma- 
chines offer the most flexibility. 

Programmability reaches its zenith in 
players referred to as "CD changers." 
You load discs into a magazine which is 
then inserted into the player. This gives 
you the liberty of accessing any track on 
any disc contained in the magazine. 
Prices for CD changers vary according 
to their disc capacity — five to 10 — and 
the availability of secondary features. 
Pioneer, for example, offers a lineup of 
changer models that all hold six discs 
but range in price from $375 to $800, 

An alternative to the magazine de- 
sign is the disc carousel changer, Sony's 
CDP-C5F, listing for $450. Hitachi of- 
fers a dual-tray model, the DAW- 
300SW ($299) that offers continuous 
playback from one disc to the other. 

The degree to which you can access a 
disc's track is another point 




Onkyo's DX-C600 changer ($600) holds six 
coupling between digital and analog stages* 



compact discs, and has noise-free fiberoptic 
Remote control (right) is a bonus. 



of distinction among players* The most 
sophisticated players can read the index 
code contained on some discs, informa- 
tion particularly prevalent on classical 
music recordings, where individual 
tracks are divided into subsections so 
that specific portions of a long musical 
work can be accessed quickly, CD play- 
ers invariably allow you to move for- 
ward or backward through a selection, 
with better models offering audible cues 
to your position on the track. 

Other features adding to the cost of a 
CD player appear on the back panel. 
These may include an output-level con- 
trol, which allows you to match the vol- 
ume level of the CD player to the loud- 
ness level of other audio components, 
This way, you'll avoid the abrupt vol- 
ume changes when switching from one 
music source to another. Another op- 
tional feature is the CD-subcode output, 
for the anticipated arrival of discs carry- 
ing still- video images or song lyrics* 

Individual companies, of course, of- 
ten offer features hard to find among 
competitive products. For example, the 
DX5 ($699) from dbx offers three signal 
processing circuits that can be by- 
passed, if desired. One circuit is called 
Digital Audio Impact Recovery and it is 
designed to add impact to musical tran- 
sients. An ambience control can be used 
to increase or decrease stereo separa- 
tion and spaciousness. A compression 
circuit reduces dynamic range to a le vel 
more suitable for background listening, 
and easier dubbing onto cassette. 

Home tapers might also appreciate a 
feature offered on Bang & Olufsen's 
5500 CD player ($999). Spacing inter- 
vals can be programmed into the disc's 
playback sequence so that the music 
search systems in cassette decks can lat- 
er find individual selections more easily. 

Audio manufacturers make CD play- 
ers that offer differing combinations of 
convenience features and technical ad- 
vantages. Convenience might or might 
not be worth paying for, depending on 
your preference. But top quality sound 
is always a good investment. Even if 
your CD player costs more than the hi-fi 
components it's now connected to f it will 
help them sound better — and you'll 
have a worthy source unit waiting in the 
wings should you upgrade amps and 
speakers in the future. 
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Designed 

without the coil, or the hisssss! 

The new Cobra cordless phones 
are unlike anything you've seen or 
heard before. 

With sleek t European styles and 
colors. Plus curved, comfortable 
handsets. 

And terrific features. Like digital 
security coding and exclusive 
Clear Call Circuitry for maximum 
performance and clear voice 
reproduction. 

Plus lots of exclusive new 
user-friendly features. Like a hold 
button that's accessible from the 
handset or base, A 3-position 
volume control to amplify callers' 
voices, And Cobra's great room 
monitor feature, 

Look for Cobras great line of 
stylish cordless phones. Plus 
Cobra's beautiful new corded 
phones and answering systems, 
For the dealer nearest you, dial 
1-8QCLCQBRA 22, 

See the Cobras people love 
to handle. 
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BY 

DAVID LANDER 



A massive power trans- 
former helps Sansui's 
Vintage Series AU-X901 
fntegratecf amp { 1 1 1 00, 
foreground! generate 130 
watts per channel, 
Luxman 5 80 watts per 
channel LV- 1 05 UBrid 

(5900) is an integrated 

amp that combines 
vacuum tubes and 
solid-state circuitry. 
The PA4 Integrated 
amp from ADS fit 100| 
has 1 50 watts a side 
plus an Indicator 
Jight for clipping 
distortion. Like HarmarV 
Kardon's 90 watts 
per channel PIW6S5-VXI 
Integrated amp { S600|, 
It offers variable output 
settings for optimal 
speaker performance. 
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LISTENING to a CD or other digital audio 
program source is like driving a car in the fast 
lane of a German Autobahn, where there is no 
speed limit: Without sufficient power at your 
disposal, the experience won't be very plea- 
surable. 

Because digital program material can be ex- 
pected to have a dynamic range at least 10 db 
greater than a comparable analog recording, 
amplifier power theoretically should be in- 
creased tenfold. In reality, though, amplifiers 
usually loaf along at a fraction of their rated 
power. The dynamic peaks of a CD would 
crack grandmother's china if you cranked your 
volume controls to the highest setting. 

So, how much power do you need? Unfortu- 
nately, assessing amplifier power is a compli- 
cated matter. Since it can be measured in 
many ways, there's more to look for than a 
single number, 

The Federal Trade Commission has long 
been aware of this fact, and in 1975 stepped in 
to halt the abuses of companies that wanted 
you to think your amp could launch a speaker 
into orbit. 

Since then, all published power specs have 
to state continuous power in watts and be ac- 
companied by a bandwidth figure as well as a 
maximum distortion level. The wattage fig- 
ure, followed by the letters RMS (for root 
moan square) or the phrase "Continuous Pow- 
er, " refers to the average amount of power the 
amp is capable of producing over an extended 
period of time. The wattage figure is followed 
by a frequency bandwidth range. The best of 
these is from 20 to 20,000 Hz, the accepted 

range of human hearing, and means the amp is 
capable of delivering its rated power even 
when program material contains low bass, 
which is more demanding of the unit's power 
supply. Finally, the spec should contain the 
resistance (8 ohms being the norm) and a qual- 
ification such as "with no more than 0.5 per- 
cent THE)/' The abbreviation stands for total 
harmonic distortion, and the lower the per- 
centage, the better. Look at each of these 
numbers carefully. Some lower-priced receiv- 
ers, for example, measure power from 40 Hz 
rather than 20, which means they lack the 
punch needed to reproduce the lowest bass 
notes with less than rated distortion. 



The FTC' spec ensures that you're compar- 
ing apples to apples when you shop for an amp 
— at least as far as a unit's continuous or aver- 
age power rating is concerned. 

Scaling the peaks 

In the digital age, however, another kind of 
power has become increasingly important. 
This is known as dynamic headroom and de- 
scribes an amplifier's capacity to track the in- 
stantaneous peaks — such as a piano key 
struck forceful lv or sudden drumbeat — that 
so many compact discs contain, The FTC does 
not require manufacturers to publish this 
spec, though many do. 

In testing for continuous power, a steady 
sine wave is fed into an amplifier for a mini- 
mum of 5 minutes. The dynamic headroom 
test is done with a signal that, every Vt second, 
contains a +20-db spike, 20 milliseconds ( Ho of 
a second) in duration. This is fed into the amp, 
and its maximum output voltage before the 
clipping point (the level where it actually sev- 
ers the rounded peaks from the sine wave, 
visible on an oscilliscope) is recorded. 

Dynamic headroom is the ratio of an amplifi- 
er's peak-handling power to its continuous 
power. But instead of stating the spec as a 
ratio, it is converted to decibels by a mathe- 
matical formula. For example, a unit rated at 
50 watts RMS and measuring 200 watts on the 
headroom test has a peak to continuous ratio 
of 4:1. To convert this to decibels, you must 
find the com mon logarith m of four and multi- 
ply it by 10. A logarithmic table, or a calcula- 
tor, will tell you that 0.6 is the common log of 
four. This, multiplied by 10, says the amp has 6 
db of dynamic headroom. 

The more dynamic headroom an amplifier 
has, the better. Yet many audio experts are 
quick to point out that headroom on its own is 
not enough. 

This faction argues that musical peaks are 
not limited to durations of only x / m of a second, 
and that they may overlap on the program 
material. In such instances, it is the amp's ca- 
pacity for producing longer term "continuous" 
power that counts. But to squeeze an addition- 
al 3 db in dynamic capability from an amplifier, 
its power must be doubled. Therefore, while 
upgrading from 50 to 1 00 watts is meaningful, 
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DRIVING FORCE 

going from 80 to 100 isn't. There is no 
simple formula that can tell you just how 
much wattage you need. An amp must 
produce enough power to drive the 
cones of a loudspeaker that translate 
electrical signals back into sound 
waves. But speakers vary widely in sen- 
sitivity, with some less efficient designs 
demanding far more power than others 
to convert the same amount of electrical 
energy to acoustic power. 

The size and acoustical properties of 
your listening environment also are a 
factor: A heavily furnished room will ab- 
sorb more sound waves than a sparsely 
decorated one, and therefore, will re- 
quire greater power to sustain an audi- 
ble volume level. Ultimately, you'll 
have to trust your ears. The wattage is 
whatever produces distortion-free 
sound at your preferred volume* 

Distortion might be attributable to 
one or more components of a hi-fi sys- 
tem, but clipping distortion is definitely 
a product of the amplifier. If you're in 
the market for a new amp, you should 
listen for clipping on musical peaks and 
high- volume passages. The sound may 
be just a bit fuzzy or very strident. It 
could buzz, sound akin to shattering 
glass or even like knuckles rapped 
sharply against a wall. To aid the ears of 
listeners, some amplifiers (such as the 
PA 200 from Lineage and the PA4 from 
ADS) have clipping indicators, a highly 
useful feature. 

The most devout audiophiles hold 
that amplifiers sound very different 
from one another. In their fervent prai- 
se — or vilificaton — of various esoteric 
power amp designs, they often sound 
like wine critics in a chateau cellar. They 
might describe a particular amplifier's 
sound as "spacious" or "airy," call its 
bass either tight or lacking in solidity, 
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Kenwood's KA-8S0D Integrated amp [top. 5410) and Sansui s Vintage AU-X901 (above, £1 100) 
boast multiple inputs and outputs on their back panels, including balanced Cannon Jacks, 



and insist that midrange tones are clear- 
ly or inadequately defined. One long- 
standing argument among audiophiles 
pits amplifiers that use vacuum tubes 
against their solid-state brethren. Pro- 
ponents of the tube amp claim it has a 
more musical sound, but they pay a dou- 
ble premium for this perception. Tube 
amps are extremely expensive. And 
tubes, like batteries, deteriorate in per- 
formance over time and must be re- 
placed. One manufacturer, Luxman, 
combines tubes and transistors in its 
"Brid" (as in hybrid) amps to exploit the 
best features of each. 

Whatever the audiophile cultists pur- 
port to hear, the one thing that should 
not be audible in an amplifier is noise 
— whether hum or hiss. 

Most of the recognized demons of am- 
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Pioneer's Elite A-9 I D amp 
(51500) has dual built-in 
converters to process 
digital signals directly. 



plifier circuitry have already been slain. 
THD, for example, has been reduced to 
the hundredths of a percent range — 
though experts argue that no human be- 
ing can hear harmonic distortion below 
0,5 percent. But superquiet digital 
sources lack background noise, so any 
noise in the amp will be more evident. 
For this reason, some manufacturers 
(such as Sansui, Kenwood, Denon) build 
so-called "balanced" inputs on the back 
panels of their amps (as well as balanced 
outputs on their CD players), in addi- 
tion to the conventional RCA-type 
jacks. Basically, the more expensive 
Cannon-type connectors used for these 
inputs reject electromagnetic and radio 
frequency noise, 

Once the issues of power and dynamic 
headroom are solved, you can concen- 
trate on other important criteria, such 
as whether you want a separate preamp 
and power amp, or an integrated amp 
(where both are combined in a single 
enclosure), or a receiver (which adds a 
radio tuner to the mix). If you want to 
interconnect your hi-fi and video sys- 
tems, be sure the amp has proper jacks- 

Usually, separate preamp-amp-tuner 
combinations tend to be costly. Inte- 
grated amps are ideal if you prefer discs 
and tapes to FM, since you'd be wasting 
that part of a receiver's price allotted to 
the tuner section. On the other hand, 
FM listeners in areas plagued by poor 
reception might want the performance 
found only in a separate tuner, and pair 
it with an integrated amp. 

I f you find a receiver can meet all your 
needs, buy one. Many high-quality mod- 
els are available today, and mounting 
preamp, amp and tuner on a single chas- 
sis means a lower price tag. 
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Super Option 
Discount Package 
4WDJP1 

* Pioneer Trim Package including 
white spoker wheels and P2Q5 black 
side wall tires 

* Power Steering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* AM/FM ET Stereo Radio 

* Tinted Glass 

* Sliding Rear Window 



Super Option 
Discount Package 
2WD JP1 

* Pioneer Trim Package including 
white spoker wheels and P205 black 
side wall tires 

* Power Steering 

* Intermittent Wipers, 

* Dual Mirrors 

* Rear Step Bumper 

* AM/FM ET Stereo Radio 

* Tinted Glass 

* Sliding Rear Window 



Save $ 1200 Save *1000 



Super Option Discount 
Packages with similar sav- 
ings* are available for all 
two- wheel drive or four- 
wheel drive, longbed or short* 
bed, Pioneer, Laredo, Chief, 
and new Eliminator Coman- 
che models. So no matter 
which Comanche you choose, 



you'll save. And best of all 
you'll be investing in an 
American legend: Jeep. 
For hither information, call 
toll-free 1-800-JEEP-211. 

* Savings based on sticker price of 
package compared with option?; pur- 
chased separately. 

Buckle up lor safety. 



Super Option 
Discount Package 
2WDJP2 

■ 4*0 Litre Pbiver-Tech Six, the most 
powerful engine in its class 

■ Manual 5-Speed Overdrive Trans- 
mission 

* Pioneer Trim Package including 
white spoker wheels and P205 black 
sidewalt tires 

* Power Steering 

■ Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* Gauge Croup 

* Tilt Steering Wheel 

* AM/FM ET Stereo Cassette 

* Tinted Glass 

* Sliding Rear Window 



Super Option 
Discount Package 
4WDJP2 

* 4.0 Litre Pbwer-Ttth Six 

* Manual S^Speed Overdrive Trans- 
mission 

■ Pioneer Trim Package includes white 
spoker wheels and P205 black side- 
wall tires 

* Power Steering 

■ Intermittent Wipers 

■ Dual Mirrors 

■ Rear Step Bumper 

* Gauge Group 

* Tilt Steering Wheel 

* AM/FM ET Stereo Cassette 

* Tinted Glass 

■ Sliding Rear Window 

■ Conventional Spare Tire 



A ' Sktd plat<? Parage 

Save *1200 c ave *1200 



Only in a Jeep® Comanche 
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Speakers 
shouldn't 

intrude between 
the listener 
and the music. 
Computer- 
design and 
exotic materials 
make them more 
transparent 
than ever. 

BY 

ROBERT ANGUS 



Intricate crossover 
network of Analog & 
Digital System's CM-7 
loudspeaker ($1350, 
foreground) routes bass, 
treble and mldrange 
frequencies to the 
appropriate driver cone. 

Spherical modules atop 
Magnat's Magnasphere 
Beta speaker (51790) are 

designed to disperse 
sound In an omni- 
directional pattern. 
Soundf fefd Model 100 
bydbx($899) has a 
computer-designed 
driver array that 
provides a full stereo 
image anywhere 
In a room. The Bose 
Model ($600) achieves 
a similar effect. 



ALL the fears were unfounded, Speaker 
cones didn't rip apart and voice coils didn't 
melt. Older loudspeakers just sounded better 
when compact discs were played — their true 
potential never having been exploited. 

The extraordinary dynamic range and fre- 
quency response of the digital medium opened 
audiophiles* ears. At the same time, loud- 
speaker designers learned that (T) and other 
digital sound sources present new challenges 
and new opportunities. As a result, there have 
been some significant changes in the way loud- 
speakers are designed and built, Most of 
these, the designers admit, would have oc- 
curred whether digital came to exist or not, 
because they result in hotter speaker design 
for reproducing any kind of music. The truth 
of the matter is t hat . whether the storage me- 
dium is digital or analog, the signal which 
reaches the loudspeaker is still analog. 

One of l he great myths about loudspeaker 
design and manufacture is that it's a black art. 
It may have been once, hut in the lWiOs, sci- 
ence intruded on magic in the form of aneehok 
chambers, extensive test measurements and 
computerized listening panels. The 1980s 
have brought even more sophisticated mea- 
surement techniques including holography, 
laser vibration interferometrw Fourier analy- 
sis and other approaches both costly and un- 
dreamed of by designers of another era. 

The appearance of these tools coincides with 
the coming of age of digital sound. They aug- 
ment nr a replace the black arl of *.he de- 
signers' craft by predicting w-hat changes in 
sound will occur with the substitution of new 
materials, new shapes or different crossover 
points. They save thousands of hours of math- 
ematical computations by showing exactly 
what happens to the surface of the loudspeak- 
er cone under any particular set of circum- 
stances. Regardless of what the measure- 
ments might show% it's still the trained ear 
that serves as the final arbiter. This is why 
Bose Cor])., which has access to some of the 
most expensive and most sophisticated test 
equipment in the country, still spends thou- 
sands of dollars yearly on concert tickets for 
its engineering staff. 

No high-fidelity component has undergone 
less change over the past 6U years than the 



dynamic loudspeaker. It still consists of a 
cone, made mainly of paper, that is mounted in 
a basket and pushed back and forth by an elec- 
tromagnet. After souk 1 flirtation with such ex- 
Otic materials as beryllium and titanium, most 
speaker makers seem to have returned to 
tried-and-true paper cones — although nowa- 
days t hey might be molded from or reinforced 
with various resins, carbon fibers or other 
plastics compounds to make them lightweight 
as well as compliant. The composite wimtVr in 
Infinity's RS-ti Kappa speaker is one example. 

Perhaps the most significant change in driv- 
ers has taken place in voice coil assemblies. 
They're longer than they used to be. Most 
manufacturers now use some form of "flat*' (or 
at least not round) cupper wire in the wind- 
ings. Additionally, there's ferrofluid or some 
other form of coolant to dissipate the heat 
which builds up, The name of the game here is 
to boost power-handling capacity and efficien- 
cy in order to cope with digital's greater dy- 
namic range and extended bass response. 

Tightly wound, small-mil copper wire has 
been used for speaker coils since their intro- 
duction in the ]**2Us. The idea of using rectan- 
gular wire in order to pack as much copper into 
the magnet gap as possible is more recent, as 
is the idea of lengthening the coil itself. Both 
enable the speaker magnet to transfer mure 
energy to the speaker cone. There is greater 
control over the movement of the voice coil as 
well. This lets the speaker convert more am- 
plifier energy into sound (speaker efficiency). 
It also enables the speaker to handle musical 
transients better, to respond quickly to tiny 
impulses the way tight steering and a taut 
suspension help a car hold the road. 

To prevent the thin copper ribbon from 
melting during prolonged surges of high ener- 
gy, most manufacturers now use some form of 
cooling fluid or paste to dissipate heat. In fact, 
although the surges of power produced by 
sudden musical climaxes "particularly in the 
higher frequencies) in a digital recording are 
usually much greater than those encountered 
on compressed analog recordings, they also 
tend to be of shorter duration. Thus, there is 
less chance of a voice coil melting under the 
onslaught of a digital signal. 

Somal quality is more than jus! a matter of 
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START YOUR OWN 

TELEPHONE/ 
CELLULAR RADIO 
SERVICE & REPAIR 
BUSINESS 




NRI telephone course includes Discovery LabP and 
Digital Multimeter, B&K Telephone Line Analyzer, 
Pushbutton Memory Phone, Cobra Cordless 
Phone, NRI bttMtoe illustrated lessons— and 
personalized help from the NRI professional staff I 

New Bootstrap Industry Lets You Be 
Your Own Boa 

Since the breakup of AT&T, things aren't the 
same in the telephone business. Now there's a 
perfect new business opportunity for thousands of 
independents who have been trained to service, 
install and repair old phones, plus all the new 
cordless and cellular mobile car phones, that are 
becoming more and more popular. NRTs training 
and startnip equipment offer you the option of 
starting your own bootstrap business or cashing in 
on the jobs being created by the new telephone 
technologies. 

NRI delivers a practical combination of elec- 
tronic fundamentals and hands-on experience 
with all types of phones in use today in homes and 
offices — cord, cordless and cellular . 

Learn trouWeshootf ihj— with cordless 
and memory phones you keep) 

The heart of NRI telephone training is eight 
Action Learning kits. You master the "reason- 
why" theory, then you move immediately into 
"handsnon" practices. Using a digital multimeter 
and a telephone line analyzer, youH test every 
function of a telephone line, zeroing in on the 
problem spots and correcting them. 

As an NRI student, you learn at home, at your 
convenience. Without rigid night-school schedules 
or classroom pressures, NRTs tested "bite-size" 
lessons lead you step-by-step toward your goal of 
independence as a telephone service expert. 

Send coupon for FREE catalog 

Find out for yourself exactly what this new NRI 
training can do for you. Send for NRTs free catalog, 
giving all the facts on training for Telephone 
Servicing, If coupon has been removed, write to 
NRI Schools, 3939 Wisconsin Ave., Washington, 
DC 20016. 
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I McGraw-Hill Continuing Education Center ■Ml 
3939 Wisconsin -Am., fiw. Washington. PC 2001 6 
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LOUDSPEAKERS 



how good the elements are inside the 
speaker enclosure. It also depends on 
the design of the enclosure itself and the 
arrangement of bass woofers, midrange 
reproducers and treble tweeters. 

The same measurement techniques 
and computer projections which pro- 
vide greater durability and power-han- 
dling capacity in drivers also help to de- 
sign speaker enclosures. The goal of any 
speaker design is transparency: The 
speaker itself must not resonate and 
thereby add any coloration to the sound. 
To prevent this, some manufacturers 
are replacing wooden enclosures with 
new, antiresonant materials (such as 
the heavy metal-impregnated polymer 
used by ADS) and abandoning the rect- 
angular box and other parallelograms 
for asymmetrical enclosures that inhibit 
internal standing-waves. 

Besides enclosure design, the latest 
measurement techniques help to posi- 
tion the driver elements inside to pro- 
vide better imaging, a broader stereo 
field within the listening room and life- 
like, 3-dimensional sound. Notable 
among recent innovations is th£ "sound- 
field" technique pioneered by dbx, 
which tailors high-frequency dispersion 
for stereo anywhere in the room, 

Although computer modeling and 
other design-aids make the loudspeaker 
a more precise instrument than ever be- 
fore, much of the work is still done by 
ear and all of it is checked by educated 
ears (some leading companies employ 
musicians for critical auditioning). But 
what does this mean to you when you're 
shopping for loudspeakers? About the 
same as it did in the days before digital. 
The same criteria apply today as a de- 
cade ago: A bigger box or more expen- 
sive box doesn't necessarily mean bet- 
ter sound* Four speaker cones inside 
aren't necessarily better than two, 
You're going to have to audition for 
yourself, using the same test instru- 
ments the experts use: your own ears. 




Angled panel of NHT Model I booksheff 
speakers f S299| permits flexibility. 
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T5W-S10 speakers (5850 each) by Acoustic 
Research use polypropylene cones. 

You can narrow your search by look- 
ing for models in your price range that 
boast reasonable efficiency, adequate 
power-handling ability, and the most 
accurate frequency response over the 
widest possible range of frequencies. 
Let's tackle these one by one, 

A speaker's efficiency denotes how 
well it uses amplifier power to generate 
sound pressure levels (SPL), measured 
in decibels (db). The higher the SPL the 
better, with measurements in the 90-db 
range quite typical. 

Power handling tells you the mini- 
mum amplifier input the speaker re- 
quires to generate sound , and the maxi- 
mum it can accept before distortion and 
potential damage occur. Be sure your 
amp has enough power to drive the 
speakers you buy t but not more than 
they can handle. 

Frequency response tells you the 
range of sounds the speaker will repro- 
duce, and how accurately. The range is 
expressed in Hertz (Hz), and since 20 to 
20,000 is the accepted range of human 
hearing, you should look for speakers 
that reach closest to those extremes, or 
exceed them. Accuracy, expressed in 
decibels, denotes how exactly the 
speaker reproduces the entire range of 
frequencies or any specific frequency. 
Any deviation— overall or at a specific 
frequency — should be within 3 db. 

When you go to the store, bring a re- 
cording (preferably digital) you know 
well. Listen for extended bass, better 
treble definition and wide dynamic 
range that should be clean and un dis- 
torted. Check speaker imaging by lis- 
tening from different spots to see 
whether the optimum stereo-listening 
position is a small area midway between 
the speakers, or whether it extends 
more or less evenly around the room. 
Select whatever sounds best within 
your budget. The beauty and the exas- 
peration of shopping for loudspeakers is 
that there's so much to choose from. 
And these days, so much of it is so 
good. 
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efore you hear about 
it on your old 
C radio, hear it 
live on your 
^ new Inform- 
ant Information Radio, 
Whether its an all-points- 
bulletin from the State Police, 
the dispatcher for the city's Fire 
Department, an ambulance racing 
to tire hospital or a National Weath- 
er Service report, the new Inform- 
ant from Regency makes you a 
part of all the action. . . instantly 

Breakthrough Technology. 
Instant Information. 

Informant Information Radio 
uses a revolutionary new technol- 
ogy that allows you to constantly 
monitor your police, fire and 




emergency frequencies, 
as well as NOAA weather in- 
formation channels in all 50 
states. All pre-programmed. This 
new Information Radio utilizes a 
principle similar to the seek _ _ 
and scan feature found on jt ^\ 
expensive AM/FM radios. I | 
Your information radio I -j- th ^T^ 
scans the public service J WTT/ 
channels in the area, locates 
the active signals/ locks in and 
broadcasts all the information 
right to you. With revolutionary 
TURBO-SCAN speed! 



Hear Your Hometown Like 
You*ue Never Heard it Before, 

Just turn it on. As easy to use 
as your AM/FM radio. Instantly, 
you're tuned into teal life adven- 
tures. One touch control lets you 
select and hold police, fire and 
emergency broadcasts so you don't 

miss a single minute of the action. 

Hear the amazing Information 
Radio today Take it home and be 
a part of the action tonight!! 
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BY REGENCY 



Information Radio 
for Real Life 
Adventure 
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An 
Appetizing 



Offer! 
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TRY OUR OLD TIME PORK 
SAUSAGE AND COUNTRY 
BACON OFFER AND WE'LL 
SWEETEN IT UP WITH SOME 
FREE HONEY! 

If you love the taste of real Hickory 
Smoked Pork Sausage and Dry Cured Bacon, 
then try this special offer from Early's. 

For over 60 years, folks have enjoyed the 
real taste of Early's authentic Tennessee 
country foods. 

Now T find out for yourself with our offer 
on 2 lbs. of Old Time Pork Sausage and 2 
lbs. of Thick or Thin sliced Bacon for only 
$1495. It's a regular $18.59 value. 

And, as a bonus, we'll include an 8 oz + jar 
of our delicious pure bee honey FREEI 
Hurry, offer expires December 31, 1987, 



Yes, I'd like to try your Sausage and Bacon Special 
including the FREE Honey! 

□ #I200A 2 lb. Thtck Sliced Bacon, 2 lb, Pbrk Sausage, 
8 02. Free Hqney. $14,95 Postpaid, {Limit one per 
customer. 0$er expires 12/31/8?.} 

□ 01203 2 lb. Thin Sliced Bacun. 2 lb. Pork Sausage. Soz. 
Free Honey. $14.95 Postpaid, f Limit one per customer. 
Offer expires 12/31/87.) 

Send me your Free catalog of good cnunitry eatinf. 

NAME 

ADDRESS 

CITY 

STATE 



ZIP 



PHONE. 



□ Check/Monev Order 



□ VISA □ MasterCard □American Express 
□Diner's Club 



Account if 



Expiration Date 



MasterCard Interbank # 



Customer Signature 



7902 



FOR FASTER SHIPMENT, C ALL TOLL FREE 

1-800-523-2015 



\ Honey 
\0 Stand 



P.O. BOX K, SPRING HILL, TN 37174-0911 
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SNOW SPEEDSTER 



( C out in tt ed fro 1 1 1 page 88) 

struct the template pieces and tack 
them in place with finishing nails. Rout 
one edge on each piece taking shallow 
cuts to avoid splintering the ash. To rout 
the opposite edges, remove the tem- 
plate pieces and supports, flip them 
over and reassemble. Clamp the slats 
together, secure a guide to the top front 
section and trim the ends with a sabre 
saw (photo 13). Cut the straight ends to 
length on the table or radial saw. 

Putting it together 

Before assembling the toboggan, sand 
each slat first with 120- then 220-grit 
sandpaper. Cut six IVi x 15-in. cleats 
from L, /j e -in. solid ash stock. The P/i-in.- 
thick nose cleat must be made from 
heavier stock or you can laminate two 
pieces of 1; V ur ini material. Install a 54- 
in. -rad. round ing-over bit in your rout- 
er and round the upper edges of the six 




1 0 Attach the template support blocks to 
the base with 1 Vi No. 1 0 fh screws. Notches 
in the end bfock ease the slat removal. 




1 2 Use a straight bit and guide bushing to 
dress the edges. After one edge on each 
piece is done, disassemble and flip over. 




14 The straight ends of each lamination 
are cut individually on the table or radial- 
arm saw. Sand slats after trimming is done. 



slat cleats and the two forward edges of 
the nose cleat as shown in the drawing. 
Then, use a VWn.-rad. rounding-over 
bit for the remaining nose cleat edges. A 
dado blade mounted in the table saw 
cuts the groove in the nose cleat. 

Mark the rope and screw-hole posi- 
tions as shown in the drawing. With the 
slats clamped together, slip the nose 
cleat in place and bore pilot holes for the 
IVi No. 12 solid brass screws. Then, re- 
move the cleat, bore and countersink 
the rope, screw shank holes and install. 
Remaining cleats are glued and screwed 
in from underneath. Countersink these 
screws V l6 in. below the surface. 

Choose a varnish with high water re- 
sistance and additives to filter out the 
sun's ultraviolet rays which tend to turn 
the wood gray. We applied five coats of 
Defthane Clear Gloss #1 Polyurethane 
Varnish and topped this off with two 
coats of paste wax. Finally, install the 
rope as shown in the drawing, pulling it 
tight and knotting it at the rear. 




1 1 The four template pieces create a 7a -in. 
sfot to guide the router when trimming the 
sfat edges. Secure with finishing nails. 




13 Clamp the slats together with a 
straightedge to guide the sabre saw. Be- 
fore un clamping, mark the rear cut-off line. 




f 5 Clamp each cleat in place and bore pi- 
lot holes for the 1-fn. No. 12 solid brass 
screws. Countersink V 16 in. below surface. 
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If you think the best way to pay for college is to 
put it oil for a few years and join the military, you're 
half right. 

Because with the New GI Bill, you can join the 
Army National Guard and earn over $15,000 for 
college. 

But best of all, you serve part-time, as little as 
two days a month and two weeks a yean Which means 
you can go to school full-time. Right now. On us. 

So the question you have to ask yourself is not, 
can you afford to go to college. 

The question is, can you afford to wait. 

For more information about the Army National 
Guard and the New GI Bill, fill out the attached 
coupon and mail it in. Or call 800-638-7600. 

*ln Hawaii: 737-5255: Puerto Rico: 7a 1-455(1; {J nam: 477-94)57; Virgin Islands f Si, Croix): 
NewJtTSi-x: ^'iM5a-S794; In AJaska; &m-A7R-24tto. 



r MAIL It ). Army National Guard P.O. Box 6000, Clifton, NJ 0701b 1 

, □ M □ F 

NAME 



ADDRESS 


CITY/STATE/ZIP 


IfS CITIZEN QYFS □ MO 


AKEA CODE PHONK 


SOCIAL SECURITY NUMBEft 


BIRTH DATE 


OCCUPATION 

STUDENT □ HIGH SCHOOL □ COLLEGE 
PRIOR MILITARY SERVICE □ YES □ NO 




BRANCH RANK AFM/MQS 

- > ' ,1 -, * - -. - , .*. ... u ■ , tj vu: ■■■■ 

fli W \l9L0 tO *HM.rll HC B«3H« TO ThtS AD *LHK*lTlr OU5C hi] 


National Guard 

A1PMMC**127NP 



c1 936 UNITED STAT£$ GOVf-HNMfM 4fl REPRESENTED ST THE SECqEUfiir Of WPENSE ALL RIGHTS BE SEflV'lp 



Army National Guard 

* A mencam A t The i r Best 
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Leak Seeker 

When the gasket gets old 
and brittle, or the wind- 
shield has been replaced, 
your car can start to drip 
little raindrops onto your 
feet when you go to the car- 
wash. Chewing gum won't 
do a very good job. And 
bath caulking is for bath- 
tubs. Permatex's Silicone 
Windshield and Glass Seal 
has a "leak-seeking" formu- 
la to penetrate into the 
crack between the gasket 
and glass. Available at auto 
parts stores and the auto 
departments at retail 
stores. It costs $3 for a 1.5- 
ounce tube, which should 
be enough to fix as many 
windows as two packs of 
chewing gum. 






Aim For The Tires 

IT-MAN alignment system isn't for shooting out the 
tires on hit-and-run drivers, it's just a clever use for 
inexpensive rifle scopes* 

Proper alignment will make your tires last longer and 
should be checked at least annually. With Hit-Man's mag- 
netic Fixtures and targets t you can set the toe-in on front or 
rear wheels yourself with no more than a flat, 50-ft, stretch 
of pavement. Just magnetically attach the Hit-Man fix- 
tures to your hubs, place the target stands on the ground 
with the bull's eye centered in the scope's view, and then 
roll the car forward 50 ft. The scope will then show the toe- 
in or toe-out directly in inches. They work equally well for 
rear wheels and fronts. 

There's even a simple way to calibrate the scopes while 
they're attached to the car. It costs $89,95, shipping in- 
cluded, You can order it from Hit-Man Alignment, 185 
Pleasant Way, Penfield, NY 14526. 



It's A Clean Machine 

There's a time-honored tradition of cleaning greasy parts in 
a pie tin full of kerosene. This is not a good idea, because the 
kerosene is a serious fire hazard. You have to dispose of the 
mess, and then sneak the pie tin back into the kitchen. Bio- 
Solve systems has a parts washer that uses a water- based, 
heated, nontoxic solvent that can be washed into sew- 
ers after it's dirty. The circulating pump has ground- 
fault interruption (GFI) circuitry for safety. The 
solvent is nonflammable, so it's okay to use inside, 
with no danger of the pilot light on your water heater 
touching off an explosion. The 20 x 12 x 8-in. unit, 
No. B-800, is meant for count ertop use, holds 4 gal- 
lons of solvent, and costs $259 from Me vers Mfg., 
2925-E East Chestnut, Springfield, MO <mi)2. 




Get A Handle On It 

Hitehin' up the boat or snowmobile trailer can be serious 
exercise, especially if you forgot to hitch up before you 
loaded all the gear into the forward compartment of the 
boat . Tongue weight of the trailer could wind up being a 
number about even with the national debt. 

Compounding the problem is the fact that there's noth- 
ing to grab onto on the tongue of the trailer, and if two 
people try to bend over and lift together, they'll probably 
just whack their heads together. 

Trailer Mate provides a fold-away handle so two can lift 
more easily than one. It costs $17.95. You can order Trail- 
er Mate from Anderson Automatics, 6401 Welcome Ave, 
N M Minneapolis, MN 55429, (612) 633-2206, but ask at 
your local trailer accessory supplier first. 



Trouble Bubbler 

Ever wonder whv the cool- 
ant in your radiator keeps 
disappearing? 

Why it turns a funny col- 
or and smells bad? 

Maybe you've got a leaky 
head gasket, or even a 
cracked block or head. If 
it's really bad, you can see 
bubbles forming in the radi- 
ator as the combustion gas- 
es find their way into the 





water jacket. But smaller 
leaks are tough to find. The 
Bubbler will show leaks 
bubbling through the water 
in its clear-sided plastic 
body. Just let the engine 
idle while Bubbler plugs 
the radiator neck. It's 
$24.95 in auto stores, or call 
(800) 445-9781 to find the 
store nearest you. 

Separate 
Isn't Equal 

Uneven pressures in the 
dual rear wheels can mean 
poor tire wear, bad han- 
dling, and reduced fuel 
mileage. Crossfire is a tire- 
pressure equalizer that 
provides a single fill point, 
even inflation and isolates 
one tire if a slow leak drops 
pressure by 10 psi. It's 
$85.64 from Dual Dynamics, 
P.O. Box 80436, Lincoln, 
NE 68501, (402) 467-4341 




1 10 
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FORD LINCOLN-MERCURY FORD TRUCKS- FORD TRACTORS 




ror ine / in year in a row, owners or 

Ford Motor Company cars and trucks have 
reported fewer problems than owners of 

any other vehicles designed 
and built in North America.* 



Not just when they're new 



FORD 



MERCURY 



LINCOLN 



but thousands of miles down the road. 

And all our new cars and light trucks are 
backed by a 6 year, 60,000 mile powertrain 
warranty" 

That's what happens when you make 

Quality Job 1. 

•Based on an average of owner- reported problems in a series of surveys of '81 "87 models designed and built in North America, 
* * Restrictions and deduetible apply. Ask your dealer for a copy of this limited warranty. Buckle up-Together we can save lives. 
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BANKS 

^ 1 Asked for" Sys«- 



QUALITY PRODUCTS FOR 30 YEARS 

.«:CEL TURBOS 

|%|CS lb ■ FIGURES B 

IJI El W ^ m FORD F-350 WITh 

m ip inn pounds tfs 



Tlte "No 



BASED ON: 
WITH TRAILER 
12,100 POUNDS TEST WEIGHT 

25 MPH FASTER HILL CLIMBING 

(6% GRADE) 

15 SEC. QUICKER PASSING 

(40-55 MPH) 

23 SEC. BETTER ACCELERATION 

(0 55 MRH) -JMILER UFE Magazine 1/65 

• Up To 50% Greater Towing Power 

• Significant Mileage Increase 

• Most Complete System Available 
Increased Efficiency And Engine Life 
Emissions Legal In All 50 States* 
1 2 Month/ Un li m ited M ileage Warranty 
Nationwide Dealer Network 

F0RD6.9L/ 7.3LTURBQ SYSTEM 
GM 6.2LTUR80 AND FORD 6.9L / 7,3L POWER PACK 
ALSO AVAILABLE 

-C.A.R.B EXEC ORD #0-161-2, #0-161-3 

Drop in for a demonstration ride or call for the name of your Banks authorized dealer. 




bAnlf* 



™ SIMPLY... THE BEST 




FOR FREE INFORMATION: ® 1387, gale banks engineering 

Gale Banks Engineering, 546 Duggan Ave., Dept. 650, Azusa, CA 91702 (818) 969-9605 

TransAmazon Rallye 

New Or!eans-Caracas-Rio de Janeiro April 10-Mav 05. 1988 

Join us for the "Adventure of a Lifetime" in the South American Continent 
as a TransAmazon Adventurer. , .exploring the exotic jungles of the Amazon 
Basin . . . traversing the ancient Andes mountains, . . crossing the deserts of 
Peru and Chile. . celebrating on the sunsensual beaches of Rio at the end of 
your 8J50 mile odyssey! The TransAmazon Rallye 1988 is open to all 

individuals and is the only F.I.S.A. sanctioned Marathon Rallye in the 
Western Hemisphere. Amateur participants from more than 20 countries have 
already registered to compete on motorcycles, automobiles, and trucks across 
Venezuela, Brazil, Bolivia, Peru, Chile, Argentina and Paraguay. This is the 

ultimate high profile, world-class adventure, 

THE LIBERTY CUP! 

The Exploration Society now announces The Liberty Cup 1988, the largest 
amateur sailboat race in the world . . . Miami to Caracas , . . open to 300 
vessels of one, two, and three masts as well as eight "Tall Ships". For 
exclusive information on these and other expeditions, you are invited to join 
The Adventurer's Club* Please send $25 for your one year membership, 
which includes subscription to Adventure Passport magazine and Adventure 

Visa newsletter, the TransAmazon Manual and membership card. For 
information on entry and sponsorship opportunities and to order your 

Adveturer's Club membership please call (504) 525-2134 or write: 
The Exploration Society of America 

1912 'St." Charles Avenue 
New Orleans, Louisiana 70130 



ASTRO/AERO STAR 



(Continued from page 9-2) 

gear/' Several owners mentioned the 
harsh shifting characteristics, but 
Chevrolet told us this has been rectified 
as a running mechanical change. Anoth- 
er change since we completed the sur- 
vey has been the Astro's price. At press 
time, the Standard Cargo Vans carried 
a manufacturer's suggested retail of 
$9262, Passenger Vans $10,298. Al- 
though the Astro Van didn't score a per- 
fect 10 (no vehicle ever does), the reser- 
vations about it were minor and over- 
shadowed by considerable praise. 

Ford Aerostar 
Van/Wagon 

In keeping with the Ford family "aero 
look," the Aerostar is more stylish than 
its boxier rivals. It's generally w edgier 
than other mini vans, which adds up to 
about five points less drag: a 0.37 C {[ 
versus the normal 0,42, 

It's no surprise, then, that nearly half 
the Aerostar owners we surveyed con- 
fessed to being swayed by the new mini- 
van's contemporary appearance. 

One respondent affectionately re- 
ferred to this 2-tone van as the "aero 
anteater/' Another called it an "SST on 
wheels/' A Michigan engineer told us, 
"The Aerostar looks stylish enough so 
my wife and I feel comfortable driving it 
to semi-dress up social events/' In all, 
41.6 percent pegged styling as their 
main reason for buying the Aerostar. 

The next-strongest reasons were 
roominess and overall size, at 41.3 and 
14.5 percent, respectively, "The Dodge 
Caravan was too small, and the Chevy 
Astro seemed too much like a full- sized 
van/' opined a Nebraska farmer. 

'Tm a girl-scout leader,'* added a 
Florida nurse, "and I can get half my 
troop into this van, which means we 
need fewer drivers for our many trips." 

Once the purchase was completed, 
comfort, handling and roominess 
emerged as the Aerostar's best-liked at- 
tributes. And one thing that contributes 
to the Aerostar's comfort and spacious- 
ness is the longest wheelbase in its class: 
118,9 in. A long wheelbase makes the 
ride smoother. Even so, ride quality got 
mixed reviews, with most owners 
agreeing that over-the-road smooth- 
ness increased as they added weight: 
the heavier the load, the better the ride. 

Drivers praised seating comfort, and 
a Florida retailer commented, "I have a 
bad back, and the bucket seats in our 
XLT Aerostar, with their inflatable 
lumbar supports, are the most comfort- 
able I've ever sat in. I could use them in 
my living room/' But a few back-seat 
riders considered the rearmost bench 
seat back too upright, with too-small 
armrests. 

(Please turn to page 114) 
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Homeowner 
Drills His Own 
Backyard Water Well 



A tip from his wife turned into a money-saving hobby. 



Interview with Capt. Charles Anders, Airline Pilot 



Tin Rex Roach, Factory Sales 
Manager of Deep Rock Mfg. Co. 
Today I'm talking with Capt. 
C.H. Anders of Atlanta, Ga. who 
who is an airline pilot, Capt. 
Anders, you purchased a 
Hydra-Drill about 3 months 
ago. Are you having pretty 
good luck? 

A, Yes, I haven't drilled a 
well yet that I didn't hit 
water, so I consider that 
pretty good luck, 

Q, Capt, Anders, what made 
you decide to drill your own 
well? Why not hire a com- 
mercial driller? 

A. I had planned to do that. 
Then my wife saw this ad 
about the Hydra-Drill and 
how you can drill your own 
well She was kidding me 
about it because I had told 
her how I helped dig a well 
when I was a boy. But I 
got the literature and it was 
so interesting I decided to 
order one. 

Q. How many wells have you 
drilled? 

A. Four — actually, I'm drilling 
the fourth now, and it looks very 
promising, I'm already down 
about 75 feet, and 111 probably 
go another 30 or 40 feet. I expect 
to get about 600 gallons of water 
per hour at that depth. 

Q. Is that good? 

A. Around here, it sure is. Some 
of my neighbors hired commercial 
drillers and got about 300 gallons 
per hour. 



Q. That's a lot of water. Why do 
you need more? 

A. Well, for irrigation — you 




know, flowers and sprinkling the 
lawn and things like that. This is 
a dry area. We just don't get a lot 
of rain like other parts of Georgia. 
In fact, we've really had a 
drought here for over a year, and 
a lot of people have had a well 
drilled recently. 

Q. But you had never drilled a 
well before? 

A. No, but I saw how simple it 
is. It's really fascinating how this 
Hydra -Drill works. It's not 



complicated, and it's very easy to 
operate. Anyone could do it. 

Q. Could you drill a well by 
yourself? 

A. Yeah, if my neighbors would 
let me. Every time I start drilling, 
they come drifting over wanting 
to help. It's more like fun than 
work and everybody wants to try 
it. 

Q. What do your fellow pilots 

think about your well drilling? 

A. At first they thought it was a 
joke* Then they came out and saw 
the green lawn and all the 
sprinklers going full blast — they 
tried to buy the Hydra-Drill from 
me, I had to promise to drill wells 
for a couple of them, 

Q. It sounds like you are getting 
into the well drilling business. 



A. Not really. I plan to keep 
flying for a long time. This 
drilling wells for friends is 
just a hobby, and I'm 
enjoying it. The Hydra -Drill 
has already paid for itself so 
I'm doing it just for the fun 
of it. It's really something to 
see that drill go down, and 
when that water starts 
flowing, you feel like you've 
really accomplished some- 
thing. 

WRITE OR CALL FOR 
FREE INFORMATION KIT 

INCLUDES: "How To Drill Your Own Well" 
big, illustrated HYDRA-DRILL Brochure and 
Factory-Direct Discount Prices 



QeepRo 



ck 



2001 ANDERSON ROAD 
OPELIKA, ALABAMA 36802 

CALL TOLL-FREE 

1-800-633-8774 

(Ask for Operator 2001] 

Al, AK. & Outside USA Call 1-205 749 3377 
OR CLIP COUPON AND MAIL TODAY] 



Deep Rock Mfjj. Co. 
2001 Anderson Road 
OpeMfca, Alabama 36802 



Please nnail your free ^formation kit, 



Print Name 



Address 




I 

| City /State/Zip 

I 



Phone 



I 
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Start your own money making business! 




Get in on the PROFITS 

in SMALL ENGINE 

service and repair 

INFLATION- work part time, full time right at home* we help you every step of the way. 



In just a short time, you can be ready to join 
one of the fastest grow fog industries in A merit"! 

an industry where qualified men are making 
from $25.00 to $30.00 per hour. . . and that's just 
for labor. Parts, engines and accessories add even 
more to the profits. Because the small en- 
gine industry has grown so 
quickly, an acute shortage of 
qualified Small Rngine Pro- 
fessionals exists throughout 
the country. When you see 
how many small engines are 
in use today, it's easy to 
understand why qualified 
men command such high 
prices — as much as $49,95 
for a simple tune-up thai 
takes less than an hour. 

65-millian small engines 
are in service today! 

That's right — there are over sixty-five million 
2-cycle and 4-cycle small engines in service 
across the U.S.A. That's the official count from 
the Engine Service Assn.. and new engines are 
being built at a rate of one-million per month! 
With fully accredited and approved Folev-Bel- 
saw training, you can soon have the skill and 
knowledge to make top money servicing these 
engines. Homeowners and businessmen will 
seek you out and pay you well to service and re- 
pair their lawnmowers* tillers, edgers* power 
rakes, garden tractors, chain saws, mini-bikes, 
go-carts, snowmobiles . . . the list is almost 
endless , 



You get all this Professional equipment with 
your course, PLUS 4 H.P. Engine. . . . ALL 
YOURS TO KEEP. ... All at NO EXTRA COST. 




Learn M Home In Your Spare Time 



No experience necessary. 

Ynu don't need to be a 'born mechanic* or have 
prior experience. If ynu can read, you can master 
this profitable trade right at home, in your spa re- 
time, without missing a single paycheck. Lessons 
are fully illustrated — so clear you eanH go wrong. 

We guide you every step 
of the way* including tested 
and proven instructions on 
how to get business, what 
to charge, how to get free 
advertising, where to get 
supplies wholesale . . . all 
the "tricks of the trade\.. 
all the inside fuels you 
need to assure success right 
from the start. 



INCREASED INCOME 

Tve had about 8 
yearn experience re* 
pairing smalt en- 
gfftex . . . hut repair.* 
were onty minor. . . 
until t started the 
Foiey-Beha w Cours e." 

Walter h\ Strick 
Campbell. California 





RUSH COUPON TODAY 

FOR THIS FACT-FILLED 

FREE 

BOOKLET! 

Tells how you quickly 
if am to be yoyr own boss 
in a profitable Spared me 
or Fulltime business of 
your own PUIS compJde 
detefls on m 30-Day 

m RISK Trial Offer! 




With our famous learn- by-doing* training 
method, you gel actual 'hands-on' experience 
with specialized tools and equipment you'll re- 
ceive with your training, plus a brand- new 4 HP 
engine — «// your* to keep. 

Send Today for FREE facts ! 

You risk nothing fry accepting rhis offer to find 
out how Foiey-Belsaw training cart give you the 
skills you need to increase your income in a 
high-proflt r recession-proof business of your 
own. 

just fill in and mail coupon below (or send post- 
card} lo receive lull information and details by 
return mail. DO IT TODAY! 

FOLEY-BELSAW INSTITUTE 

6301 Equitable Rd., Dept 51320 
Kansas City. Mo. 64120 



No obligation ... No salesman will call 



FCIFY BEL SAW INSTITUTE 
6301 Equitable Rl. Depl Cr VU 
Kansas City. Ha 64120 




r l YES, please seruJ me the FREE booklet that 
gives full details about starting my own business in 
Small Engine Repair. I understand there is no obligation 
and that no salesman will call 



NAME 



Send for your 
copy today! 
No obligation 



ADDRESS 

CITY 



STATE 
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A few owners remarked on the lack of 
storage compartments. "The glovebox 
is a joke," observed a California school 
administrator, "This vehicle needs 
more bins and pockets for holding maps, 
cassettes, hairpins, whatever, It could 
also use ledges on that large dashtop 
surface to keep things from sliding/ 1 

Our questionnaires included a large 
number of owners of very early -produc- 
tion vehicles — those sold between May 
1985 and January 1986, Early Aerostars 
had some problems that later ones 
didn't, including a couple of factory re- 
calls. The first recall was for noisy wip- 
ers, a minor ailment, easily corrected. 
The second, more serious recall in- 
volved 42,000 early Aerostars that 
might have had weak rear imderbody 
welds. These welds, if they cracked, 
could have affected rear suspension 
mounts and, indirectly, steering control. 

Ford dealers w r ere sent steel brackets 
to be riveted over or alongside the 
welds. Ford reports that no welds actu- 
ally ever cracked in service, but the fac- 
tory wanted to be safe. As a result of the 
recall, though, we heard grumbles from 
a few owners who'd put off vacations or 
had been inconvenienced by waits. 
"When we took our Aerostar in for the 

weld recall," said an Iowa meatcutter, 
"the parts and tools Ford sent to the 
dealer weren't right, so the shop kept 
our van for over a week. However, they 
did give us a new T car to drive." 

Another source of apprehension had 

to do with the mechanical valve lifters in 
the early optional 2.8-liter V6. The fac- 
tory called for a free lifter adjustment at 
7500 miles, paid for under warranty, 
and recommended readjustment every 
30,000 miles thereafter. 

However, Ford has since eliminated 
this potential irritation by making the 
Taurus/Sable 3.0-liter V6* with self-ad- 
justing hydraulic lifters, standard 
equipment in all Aerostars. 

As for performance, "The V6 engine 
has a lot of pep," observed a Missouri 
truck driver. A Minnesota teacher con- 
fided, "We wanted the V6 and rear- 
wheel drive for towing our boat/" Actu- 
ally, the rwd doesn't make that much 
difference, but the Aerostar's more 
powerful V6 and its beefier structure 
might make this a better towing choice 
than smaller fwd minivans. 

Owners of the 2.3-liter Four aver- 
aged about. 6 mpg more than the 2.8 V6. 
The 4-cylinder Aerostar posted a re- 
markable 22.6/27.0 mpg city/highway. 
Even at that, relatively few buyers opt- 
ed for the Four (only 7.9 percent) 
—which is certainly a reason the Four 



was dropped for '88. 
A Minnesota retiree pointed out to us 

(Pieaxe turn to page ti9\ 
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Mrs. America's recipe for family health, . . 

Nutritious Food, 
Healthy Exercise and 

RAINSOFT 





u 



Rain Soft Water is an important ingredient in my family's healthy lifestyle" 



Mrs. America, Cynthia Amann, says, "My RainSoft 
water treatment system has put my mind at ease. 
It's customized to my family's water usage needs, 
and puts clean, fresh-tasting water for drinking 
and cooking right at my tap. The RainSoft 
Purefiner™ removes particles as small as 
.4 microns in size, and my FilterGard™ 
MeterFaucet rM reminds me when to change filters" 

If you're like Mrs. America, you know nutritious 

food and regular exercise are important to your 
family's health, But does your water meet the 
same high standards? Think of how much water 
your family drinks every day. Think of how much 
you use in cooking. There may be impurities in 
your water that you can't see t smell or even taste, 



Don't take your water for granted. 
Get a Free Vtfater Test 

It s easy to find out if your water measures up. 
Get a water analysts conducted free of charge by 
the experts at RainSoft. 
For your free water test sample bottle, just 
return the attached card. If card is missing, 
call Mrs, Poole toll free at 1 -800-621 -0660 or 

1-312-437-9400- In Hawaii, call 941-2255. 



Cynthia Amann. Mrs America, 
and her family have a 
RainSoft water treatment system 

in their home. 




Or write: 

RainSoft Water 
Conditioning Company 
Dept. R86 

2080 E. Lunt Avenue 

Elk Grove Village, I L 60007 




What water was meant to be 

Franchises available in some communities 
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Let's call burglars, second-story-men, and sneak thieves 
by their right name; ghouls. Who but such foul things would 
invade the sanctity of your home, often under the cloak of dark- 
ness, when you're asleep, vulnerable, defenseless? 

That's why we made the Schlage Keepsafer™ security 
system positively ghoul-proof. 

Equipped with virtually every feature found in the most 
sophisticated systems, the Keepsafer can be operated at the 
touch of a button, and offers an optional emergency dialer which 
automatically alerts authorities the instant your home is entered 
by any one or any thing. 

In fact, the only sophisticated feature you won't find in our 
system is a monstrous price. 

©1987 Schlage Lodt Company 



What's more, the Keepsafer is wireless. By the mere turn 
of a screwdriver you can do the job yourself, protecting your 
budget against an even bigger bite, 

Rest assured, with the Schlage Keepsafer, your money and 
your life are safeguarded, 
because ghouls won't 
rush in where wise 
men fear to tread. 




_ SCHLAGE. 

Keepsafer Security System. It won't cost you an arm and a neck. 

Available at home centers, hardware stores, locksmiths and finer 
electronics stores. For a dealer near you, call 1 -800-22 1-9362. 
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ASTRO/AEROSTAR 



( Co ti tiiH ted fro 1 1 1 page 1 1 A) 

that, "Before I left for Florida, our 
Aerostar was getting only 10 to 14 mpg. 
Mileage improved all the way down to 
Miami, where we eventually averaged 
24 mpg." 

Ford makes a big point of stressing 
that "Quality Is Job 1," and most of our 
respondents gave Aerostar workman- 
ship high scores. Fully 95,5 percent rat- 
ed overall workmanship good to excel- 
lent. Paint quality, body finish and 
interior fits got slightly higher marks 
than mechanical finesse. "The manual 
transmission and I aren't quite friends 
yet," mused a Michigan medical techni- 
cian, and a Louisiana draftsman men- 
tioned, "Driver's window leaked water 
badly, but the dealer fixed it by replac- 
ing a rubber molding." 

A self-employed Michigander pointed 
out an objection to the Aerostar's engi- 
neering: "You can take out the ignition 
key while leaving the automatic trans- 
mission in gear, not in Park. If you park 
on a steep hill or drivewav, the van can 
rbll." 

The Aerostar's optional sound system 
elicited considerable praise. "At $151 
more than the base AM radio/' noted an 
Alabama salesman, "the 6-speaker 
AM/FM stereo radio/cassette is a real 
bargain. It comes with rear-seat tuning 
and volume controls plus two stereo 
headphone jacks, each with individual 
volume settings. All normal speakers 
can be faded out so only the headphones 
receive a signal. It's ideal for commut- 
ing/' And a California speech therapist 
echoed, "Our 5-year-old listens to thd&e 
rear headphones, and this saves me at 
least two pain killers on each long trip." 

Popularity never comes cheap. The 
average price paid for the Aerostars in 
our survey was $13,228, and the manu- 
facturer's suggested retail for a stan- 
dard wagon model through the 19&7 
model year was $11,132. 

Still, the overall impression of the 
Aerostar is one of admiration antl satis- 
faction. Riffling through our question- 
naires, it's not hard to find praises. An 
Illinois meatcutter calls his Aerostar, "a 
very fun minivan to drive* Ford gets an 
A+ in mv book!" An Ohio stockbroker: 
"This van is very complete, with many 
options, but everything works! Pre-de- 
li very prep was outstanding, paint looks 
great, body fits are all perfect, and the 
Aerostar meets or exceeds my needs." 

An Iowa supervisor: "Best utilization 
of interior space, least wind resistance, 
superb quality control, unbeatable 
sound system. It's the finest vehicle IVe 
ever owned. Fantastic!" And a Califor- 
nia engineer: "We could have spent 
thousands more for another minivan, 
but none we tried was nearly as com- 
fortable to drive or ride." 



Be Your Own Boss and Make 

$18.00 to $30.00 AN HOUR! 



Find out 

how by... 

. . . sending 

now for 
your Free 

Lifetime 
Security 

Fact Kit! 




Your FREE Lifetime Security 
Fact Kit tells vou how to make 
S 18.00 to S30.00 an hour in your 
own Foley Belsaw Full -Service Saw 
and Tool Sharpening Business. 
Your FREE Fact Kit explains how 7 
vou can ; 

— be your own BOSS! 

— work full time or part time, 
right at home. 

— do work you enjoy and take 
pride in. 

— operate a CASH business 
where 90tf of every dollar you 
take in is clear cash profit, 

And it is so easy to learn. Foley 
Belsaw gives you all the tacts and in- 
structions. No previous experience 
or special training necessary. All you 
need is the desire and ambition to 
be vour own boss. Foley -Belsaw tells 

■# IT 

you everything you need to know to 

be successful. 

There's plenty of business where 
you live to keep you busy. It doesn't 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Learn 

You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from your Foley-Bclsaw 
Full-Service Sharpening Business can 
provide. . . 

• . . CASH for future security 
or supplement income" 

. . . CASH for travel, vaca- 



tions, fishing trips 

. . . CASH for the things you've 
always wanted! 

And you'll be able to set your own 
hours and not have to worry about 
layoffs and strikes. There are no fran- 
chise fees. Best of all — age or phys- 
ical condition is no barrier — any age 
person can succeed. 

You can be like Steve Taylor of 
Brook ville, Ohio, who told us: 

. ■ the first year I grossed 
$21 f 000.00." 

Or James B. Jones, of Albuquer- 
que, NM who reported: 

"This past summer my sales and 
service amounted to almost 
$6,000.00 a month." 

But you've got to get the FACTS 
before you ean get started. So 
WRITE NOW for your FREE Lifetime 
Security Fact Kit. It's vours to keep 
with NO OBLIGATION. 



Foley-Belsaw Co. 
6301 Equitable Hri 
Dept. 20595 
Kansas City. Mc 64120 



Lifetime 
Security 

FACT KIT 



Foley-Belsaw Co. 
6301 Equ liable R*,, DtpL 20595 
Kansas City, Mo. 64120 




I 
I 

1 ] YES , I want to know more! Please rush my 

I FREE Lifetime Security Fact Kit, No obli- 

j gation and no salesman will call. 

1 Name 

i 
i 
i 



Address 



L 



City 

i ) 

Area Code 



State 



Zip 



Phong 
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DODGE SHADOW 
TURBO 

This boost's for you. 

TEMPO 4WD 

Buy this one for 
your mother. 

CORVETTE 
CONVERTIBLE 

Nothing else will do. 




Shadow Turbo ftop) logged 1 1,000 mlfes. 
Tempo 4wd (above) ran up 9000 miles for our 
test, mostly In 2wd weather conditions. 



l^HHK new model year is here and 
■ manufacturers are clamoring to 
I get '88 cars into our garage, so 

we're bidding farewell to the '87s in our 

long-term fleet. 

Dodge Shadow Turbo 

The Shadow wound up 
being our weapon of 
choice for carving up 
Man h att an cr ossto wn 
traffic. When we had to 
be there in a hurry, its 
strong midrange accel- 
eration was perfect for 
outrunning taxicabs on 
the West Side Highway. 
It was a tough little 
street fighter, but these 
are tough little streets 
and in the end the Shad- 
ow's suspension was overmatched. 

When new, the shock damping was 
capable of keeping the tires in contact 
with the pavement most of the time. But 
after 12,000 miles, the Dodge Shadow 
was delivering full traction mostly be- 
tween potholes. 

By the end of the test f even backing 
out of the driveway, over the 2-in. lip at 
the street, meant three oscillations be- 
fore the worn-out shocks finally damped 
the pitching of the front end. 

Spirited driving, which the engine 
and gearbox were certainly ready for, 
demanded care. Jerky entry into cor- 
ners was verboten, because everything 
had to be stabilized before the turbo 



kicked in. If not, the extra power could 
put you into the weeds faster than you 
could say "torque steer." 

The Shadow's suspension deficiencies 
are really a shame, because the engine 
pulls beautifully from 2000 rpm all the 
way to the 6500-rpm redline. To aug- 




Corvette Roadster: Name another car that can turn 13.96 quar- 
ter-miles, rocket to 150 mph and deliver over 20 mpg. 



mentthe generous power band, gearbox 
ratios are spaced very closely, in the 
best road-racer style, making for satis- 
fying mountain-road tomfoolery. How- 
ever, the shift linkage occasionally hung 
up, yielding either Neutral or Fourth in 
a 3-2 downshift. This kind of difficulty is 
typical of the Bowden-cable shifters on 
trans verse -engine fwd cars. 

We reported in the August install- 
ment of the Shadow's long-term saga 
(page 53) about a major coolant leak 
somewhere in the vicinity of the water- 
cooled turbo. 

On two occasions since it was fixed, 
the engine overheated, once in Line at a 
tollbooth (a very inconvenient place to 
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overheat ) . Adding 3 to 4 quarts of cool- 
ant to the radiator cured the problem, at 
least until the next time. Curiously, 
there never was any evidence of coolant 
loss at the overflow tank. We took to 
carrying a gallon of coolant in the trunk. 

The cruise control developed a case of 
the hiccups, traced to stiff springs that 
bounced the brake pedal hard enough 
over rough pavement to switch the 
cruise off. That's not really a mechanical 
problem, but it did precipitate panicky 
visions of an empty fuel tank, electrical 
glitches or some other walk-home-type 
malady — until we thought to step on the 
gas or turn the cruise back on. And the 
catch for the spacious center console's 
lid started to stick, necessitating slam- 
ming the lid repeatedly to latch it. 

O ver the last 5000 miles of the 11,000 
miles we racked up, the Shadow deliv- 
ered 21.9 mpg, commuting into Manhat- 
tan and blasting down the New Jersey 
Turnpike on the way to the seaside re- 
sorts on the weekends. That's a 2- to 3- 
mpg improvement over the first few 
thousand miles. Oil consumption was a 
single quart since new. 

The relatively straightforward Shad- 
ow stickered for $7499 in '87, plus $1791 
for the Turbo option and $244 for the 
premium sound system, With air condi- 
tioning, tint and sunroof, it totaled 
$11,181, — Mike Allen 

Tempo 4wd 

It's hard to believe that two cars so simi- 
lar in size and cost could feel so differ- 
ent. In contrast to the Shadowy the 
Tempo was firm, competent over rough 
roads with good steering feel, and mad- 
deningly slow away from a traffic light. 

The Tempo we ordered early in the 
model year didn't show up until the 
snow had all but stopped flying. So we 
had little opportunity to test the effec- 
tiveness of the part-time 4wch 

Part-time means not suitable for use 
on dry pavement at any time, at the risk 
of frying expensive parts. But for back- 
ing out of a slick parking space, or crawl- 
ing down a slushy freeway, it's pretty 
handy. 

Ford's version is certainly easy to op- 
erate. There's a switch, with indicator 
light, on the dashboard. Just remember 
to turn it off when conditions improve. 
The Tempo's 93 hp, coupled with an 
automatic transmission (the only trans- 
mission available) and limited ground 
clearance add up to a range of opera- 
tions that shouldn't extend to off-road- 
ing, It's also a bit too mild-mannered in 
town, and with four adults on board, the 
car had to work hard to keep pace with 
traffic. However, it cruised a long nicely 
once it built up a head of steam, 

In contrast, the suspension seems to 
soak up potholes without really noticing 
them. If you need to take your mother 

(Please turn to page 123) 
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SIT TO CHRISTMAS DINNER at 

Mrs. Bo bo's Boarding House in Lynchburg, 
Tennessee, and you're likely to be there a while. 

The occasion calls for unhurried enjoyment of 
dishes from every lady present. Lynne Tolley's 



ed oysters; 




baked turkey; Mary Ruth Hall's s 
Diane Dickey's tipsy sweet potatoes; 
Mary Kathryn Holt's boiled custard 
and coconut cake. And compliments 
from one and all . All of us in 
Lynchburg hope your Christmas 
dinner will be equally unhurried. 
And equally well attended by family 
and close friends. 

SMOOTH SIPPIN' 
TENNESSEE WHISKEY 



Tennessee Whiskey 80-90 Proof •Distilled and Bottled by Jack Daniel Distillery 
Lem Motlow, Proprietor, Route 1, Lynch burg (Pop. 361) r Tennessee 37352 
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The standard 
equipment on a Laser 128 

is optional on most 

computers 




Take a 
look at the 

Laser 128 Apple -compatible 
computer, and beginning 
with its built-in disk drive and 
128K RAM of memory, you start 
to feel that this machine was 
designed with you in mind. The 
Laser 128 is ready-to-run - 
plug it in, insert your program 
and go. Everything is built-in 
IH^-ja^for you. 





1 I The Laser 128 
^ has built-in 

interfaces for all 
your peripherals, including 
serial and parallel printer 
interfaces, modem and 
mouse interfaces, a game 
port and you can hookup a 




If s expandable, too. 

The Laser 128 includes an 
expansion slot to let the 
computer grow with your 
increasing demands, 
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color or monochrome monitor, 
or even a TV to it Only the 
Laser has this much built-in 
as standard equipment, 



Choose from 
the largest software 
library in the world. The 

Laser 128 runs Apple lie 
and lie software, which 
makes it nice for you 
and your family, 
because children 
can use the same 
programs at home 
that they learn on in 
school. The Laser 
128 is a computer for 
the whole family 





• 




///LASER 128 



® 



Apple, Apple Me and Apple ffc are 
registered trademarks ol Apple 
Compute*; Inc. Commodore is a 
registered trademark of Commodore 
Business Machines, Inc. © 198? 



The Laser 128 is priced 
to keep money in your 
pocket. The Laser is 
about half the 
price of an 
Apple, and is 
even less than 
a comparably 
equipped 
Commodore unit. 
You get a lot of computer 
for a little money. 

Look for the attractive 
Laser packaging at a store 
near you. For more infor- 
mation on the Laser 128 
and the name of 
your nearest 
dealer, contact 
Video Technology 
Computers, Inc., 
400 Anthony Trail, 
Northbrook, I L 60062, 
or call (312} 272-6760. 



Manufactured by 

VIDEO TECHNOLOGY COMPUTERS, INC. 



MAKING COMPUTERS AFFORDABLE 
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LONG-TERM TESTS 



(Continued from page 121) 

and her goldfish to the other side of 
town, the Tempo will get you there with 
Mom dry and the fish still in the bowL 

Underwhelming straightline perfor- 
mance notwithstanding, the Tempo's 
smooth ride was a real comfort on sever- 
al longer trips, at least when we weren't 
in any particular hurry. Fuel mileage 
hovered around 20 mpg, town or high- 
way. That was disappointing, but un- 
derstandable considering the constant 
use of full-throttle acceleration to keep 
from holding up traffic. And the trips we 
made were not done with fuel economy 
as a priority* 

The driver's seat upholstery that 
started to look a little puckered within a 
few weeks of delivery didn't get any 
worse. And on hot days the cruise con- 
trol either went on strike altogether, or 
surged annoy ingly. That idiosyncrasy 
became academic when the speedom- 
eter cable broke (for the third time), dis- 
abling the cruise for the duration of our 
test. We returned the car to Ford a few 
weeks later. 

Our loaded version stickered at 
$12 f 570, including the 4wd. We weren't 
too excited about the Tempo the last 
time we wrote about it. We're still not. 
But aside from the indifferent perfor- 
mance of the 2.3 4-cyHnder motor, we 
haven't got any major complaints ei- 
ther* Mom liked it, though, 

— Mike Allen 

Corvette Roadster 

Yes, we know that long-term test re- 
ports are supposed to be really brutal 
hatchet jobs where we run the wheels 
off a car, then report to you readers how 
the No* 3 air cleaner screw backed out a 
quarter-turn. 

Unfortunately for all you blood- 
thirsty car-haters t this long-term re- 
port, on our '87 Corvette Roadster, has 
to, of necessity, be different. This darn 
car has just kept on going, didn't break, 
kept on getting stronger, kept on get- 
ting better fuel mileage as it got older, 
and was as reliable as the phases of the 
moon. What can we tell you? 

Chevrolet has really gotten its act to- 
gether in the Bowling Green, Ken- 
tucky, assembly plant, where all Cor- 
vettes are made* For instance, 
Corvettes in the past have been notori- 
ous for lousy paint. Our test car was 
black, which shows every imperfection. 
The paint on our test car was smooth 
and glossy and we can't even complain 
about that. In fact, we can't really com- 
plain about much. Its fit, finish and 
overall quality is very, very high. 

Take the engine. As we told you in the 
last installment, this is a standard 350- 
cu. -in. (5.7-liter) small-block V8 backed 
up with the 700R4 automatic transmis- 



sion and 2.73 rear-axle gearing. The 
thing has never failed to start on the 
first crank. And if anything, as we piled 
up mileage, it felt stronger and stron- 
ger. In our last installment, we reported 
that the car ran a best of 13.96 seconds 
for a standing start V^-mile acceleration 
run at Raceway Park in Engiishtown, 
New Jersey* That is very fast — one of 
the quickest times we've ever recorded 
for any car. 

What's even more incredible to us 
than the car's quickness and speed is its 
operating efficiency. We've used the car 
mostly for daily commuting into New 
York City. The daily run is a combina- 
tion of New Jersey Turnpike cruising at 
60-75 mph and stop-and-go nightmare 
traffic through the Lincoln Tunnel into 
Manhattan. We've now rolled up just 
over 13,000 miles on the car in this type 
of use, plus a couple of days of hard track 
testing. Now get this. Fuel mileage had 
improved from the 18.2 mpg we report- 
ed in the last installment to 21 J mpg. 
And believe us, we drive the car hard* 
We floor it away from toll booths. We do 
burnouts when the spirit moves us. And 
we punch it a lot to pass slower traffic. 

We don't care what you say. No car 
has a right to run 13,96 ETs, have a top 
speed of 153 mph and average more than 
20 mpg, It'sjust not right. No car should 
be that efficient. 

No doubt the 2.73 gear helps a lot 
here, as it allows the black Vette to loaf 
along at highway speeds with the engine 
turning just 1800-2000 rpm. 

By the way, we'd like to correct a mis- 
take we made in the last installment on 
this car. We said that we had ordered 
the car with the 3.07 performance axle 
ratio and, among other things, the 
Delco-Bose premium sound system. We 
also said that someone in the Bowling 
Green plant had made a mistake and in- 
stalled the standard 2,73 gearing in- 
stead of the 3.07. Wrong. There is an 
ordering restriction on Corvette order 
blanks that says if you order the Bose 
sound system, you can't order the 3.07 
gear* Why? We don't know, But we did 
miss the restriction. And since our or- 
der blank had both boxes checked off, 
they could only install one or the other of 
the options. They gave us the radio in- 
stead of the gears. So it was our mis- 
take, not theirs. Sorry, guys. 

This is going to sound silly, but the 
only thing we can criticize on this ear is 
the windshield wiper control switch. 
It's located on the driver's door, for 
some reason, and is made of cheap plas- 
tic — not in keeping with the quality 
built into the rest of the car. It doesn't 
slide smoothly and simply is not satis- 
factory. Chevrolet Engineering should 
get on this one and install a high-perfor- 
mance windshield wiper switch in an 
otherwise high-performance car. 

— Joe Oldham 




Exhaust-Away 



Automobile Exhaust 
Removal System 
for the Home 
Mechanic 



The safe, comfortable way 
to work on your car. 

□ Takes exhaust fumes outside. 

□ Lets you work inside your garage. 

□ Also used by professional me- 
chanics for more than 35 years. 

□ Withstands 600°F exhaust temper- 
atures, 



Single Exhaust; $49.50 



[Plus $3.50 UPS shipping & handling) 



Dual Exhaust: $98.50 



(Plus $5.50 UPS shipping & handling) 

1-800-227-1817, ext. 10 

Visa or MasterCard 

System includes: Moot crush -proof 3" flexible rub- 
ber hose, tailpipe adopter with security chain, 
exclusive Safety Port'™ vent. Patent Pending 

Satisfaction guaranteed, Return in 30 days tor full 
refund if not completely satisfied. 



Check 

Home 
Temp By 
Telephone 




Phone-Stat protects home, cottage, 
greenhouse, barn or business when away 
in winter. Check on temperature by phone 
to avoid freeze-ups, save inspection trips. 
Write or call for free folder and ordering 
information: Phone-Stit, p. o* Box 102 G 
Shelbyvillt, Ml 49344 (616) 672-9227 




Troubled With Getting 
Up Nights - Palm In 
Back, Legs, 
Nervouinest, Tiredness 



If you are disturbed by these symptoms, your troubles may 
be caused by glandular inflammation at your prostate. Although 
many people mistakenly think surgery is the only answer lor 
this problem, there is a Mmt*$ur§ltM time tested treatment 
available. 

The Excelsior institute Clinic, devoted to the NfrhSvffctf 
methods of treatment for diseases peculiar to older men, has 
a new ffiff 400* that tells how Ifiese troubles may be cor- 
rected. The NM-Stftykai treatments described in this book 
require no surgery, hospitalization or long periods of con- 
vatescence. Treatments take but a short time and trie cost is 
reasonable. 

Write today, This book may prove of utmost importance to 
you. No obligation. 

Excelsior Institute Clinic 

110 E. Broadway. Dept. T28E 
Excelsior Springs. Mo, 64024 
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DODGE RAM PICKUPS 



IF YOU'RE LOOKING FOR THE ONLY FULL-SIZED PICKUPS IN TOWN 
THAT GIVE YOU COMBINATIONS OF UP TO TWO-PLUS TONS 
OF PAYLOAD ABILITY AND UP TO FOUR BIG TONS OF TOWING 
CAPACITY V-6 AND V-8 POWER WITH NEW ELECTRONIC FUEL 
INJECTION AND OUR UNBEATABLE 7/70 PROTECTION PLAN,* 
THERE'S JUST NO DOUBT ABOUT IT... DOWNTOWN OR DOWN 'N 

IW701 



i 



i 



OadgE 



ITS 

1 GOTTA BE A 
1 DODGE. 



DIRTY, IT'S GOTTA BE A DODGE RAM PICKUP. 



DIVISION OF CHRYSLER MOTORS 




IN many ways, slate is the perfect 
material for a foyer floor. It's dura- 
. ble, easy to maintain and has an ele- 
gance that tastefully accents just about 
any adjacent floor material. While slate 
may not be suitable for some rooms in 
your house, because of its cold feel and 
unyielding surface, it is entirely appro- 
priate for a foyer which is used primari- 
ly for entering and leaving the house 
and is often exposed to a great deal of 
moisture. 

Traditional slate floors are set in con- 
crete and the subfloors that support 
them must be lower than the surround- 



BY PAUL BARRETT 
Illustrations by George Retseck 

ing floors to accommodate this extra 
thickness. The floor framing must also 
be strong enough to carry the extra 
weight. Because of this, a traditional in- 
stallation is a difficult and expensive re- 
modeling proposition. Fortunately, to- 
day's slate floor tiles are available in a 
fairly uniform l /wn. thickness and can 
be successfully installed over a standard 
wood or plywood floor using mastic in- 
stead of concrete. As such, slate be- 
comes a relatively low-cost, high-quali- 



ty floor option for home remodelers. 

For this story, we installed slate in a 
foyer that was formerly covered with 
carpeting. We purchased the slate from 
a local stone and masonry dealer and it 
came in boxes that contained 10 sq. ft, 
each. In addition to the slate, you'll also 
need the following, available from your 
slate dealer: proper mastic, some latex 
grout, a Vi-in. notched trowel — to 
spread the mastic — and a flat-bottomed 
pointing trowel, called a Dresden trow- 
el, to apply the grout. For a small area, 
like our 25-sq.-ft. foyer, these tools and 
materials cost less than $100, 
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1 Remove shoe moJding and baseboard 
by driving pry bar behind one end of 
board, then moving along length of waif. 

Preparation 

Proper floor preparation is the key to a 
successful slate installation. What's re- 
quired depends on the type and condi- 
tion of the flooring surface. In our case, 
we had to remove the shoe molding and 
baseboard first, then cut the carpeting 
and pull it from the tack strip as shown 
in Fig. 3. 

To remove the shoe, insert a flat pry 
bar behind the piece at one end and care- 
fully pry it away from the wall* Contin- 
ue moving the bar along the wall until 
the whole piece is free. Then pull out the 
finishing nails from the back side of the 
board using locking pliers and a small 
support block. 

Once the shoe molding is removed, do 
the same for the baseboard. If you pro- 
ceed carefully, you should be able to use 
the same trim after the slate is installed. 
Next, cut the carpet where you want 
the slate to begin with a sharp utility 
knife and straightedge guide. Then, pull 
the carpet off the tack strips and pry the 
tack strips off the floor. 

At this point, inspect your existing 
subflooring for any potential problems. 




2 To avoid damaging trim boards, pu)J out 
nails from back side using locking pliers 
and small wood block for leverage. 

Keep in mind that the tiles are rigid and, 
therefore, any resilience in the floor be- 
low can cause trouble later on. The slate 
may crack if the floor gives a great deal 
and if the floor moves just a little, the 
grout can break. 

Problem solving 

Your most common problem will be 
loose plywood or floor boards. These 
must be renailed with 8d common or box 
nails driven into the floor joists under- 
neath. Another potential problem is ma- 
terial on the surface of the subfloor. For 
instance, if you don't have carpet but do 
have resilient floor tiles or linoleum, 
these will have to be removed and the 
adhesive underneath scraped away. 
This is a very time-consuming and an- 
noying job. Also, if you have floor 
boards covered with paint or varnish, 
the finish must be removed by sanding 
with coarse-grit paper or scraping with 
a hand scraper. 

For these reasons 'we recommend 
covering the existing floor with ^-in.- 
thick underlayment plywood. The cost 
is minimal considering the square foot- 
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3 To remove carpeting, cut it to fine where 
state will end using a sharp utility knife. 
Then pull It away from tack strip border. 

■ 

age that's usually involved and it's the 
best way to achieve a sound surface. 

To install the underlayment, cut the 
plywood panel to size and attach with 
flooring nails driven in a 4- to 6-im-sq, 
pattern. 

Sink the nail heads slightly below the 
surface of the plywood and then fill 
these depressions with floor patching 
material , such as Dashpatch. When the 
patching material is dry, sand it smooth 
using 100-grit paper, then vacuum all 
the dust from the floor. 

Keep in mind that most foyers are 
small and, therefore, a single sheet of 
plywood would cover the area without a 
seam. But if your area is larger, simply 
butt the adjoining panels together and 
nail along the seam in a slightly tighter 
pattern. Fill with patching material and 
sand smooth. Make sure that you stag- 
ger the seam so it doesn't fall directly 
over any seam in the subflooring materi- 
al underneath. 

In addition to a firm surface, you'll 
need to make sure that the structure of 
the floor will not flex. Have a friend 
walk across the underlayment and 




7 Set naflheads below surface. Fill holes 
and seams with patching compound. Let 
dry and sand smooth with 100-grit paper. 



■ Bottom edge of casing must be cut off to 
accommodate slate. Place tile against cas- 
ing and scribe proper cut line on surface. 



9 Cut casing board using a sharp handsaw. 
Make sure to keep blade parallel to floor 
and cut on waste side of scribed line. 
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4 Pry tack strips off floor and discard. Re- 
sident floor ti les and linoleum must also be 
removed to provide stable surface. 

watch carefully to see if the floor "gives" 
under the weight. If the floor is rigid, 
you can proceed to the next step. But if 
it's bouncy, you'll have to strengthen 
the structure below. To do this, go into 
your basement and locate the floor 
framing beneath the foyer. Then, plan 
to increase the strength of the floor by 
running blocking between the joists on 
24-in, centers. 

First, cut a block from the same size 
floor joist material to length, so that it 
fits snugly between two joists. Mark 
square lines on the side of the joists at 
the desired locations. Then nail through 
the joist into the blocks with 12d com- 
mon nails. If nailing through the joists is 
impossible, toenail the blocks in place 
with lOd common nails. Make sure to 
hold the blocks to the square lines, and 
tight against to the underside of the 
floor above, 

Install blocks on 24-in. centers be- 
tween all of the joists in the foyer . Se- 
cure the blocks with joist hangars. 
Then, nail down through the floor into 
the blocks with 8d common or box nails. 

Your last preparation task is to cut off 





10 Lay out t Ues on dry floor to match man- 
ufacturer's pattern or one of your choice. 
Be sure to balance perimeter tiles. 
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S Be sure to renal! any loose subftoor 
boards or sections of plywood subfJoor 

panels. Use 8d common or box nails. 

- 

the bottoms of any door casings so the 
tile will fit underneath. First, place a 
piece of flooring next to the casing and 
scribe a line on the casing. At a doorway 
to an adjacent room, continue the line 
onto the jamb, stopping at the door 
stop. Cut the casing with a handsaw, 
keeping the blade to the waste side of 
the line. Test to be sure the flooring will 
fit below the casing with V m in, to spare 
— for the thickness of the mastic* Cut 
age that's usually involved and it's the 
best way to achieve a sound surface* 

Layout 

Begin by establishing the centerpoint of 
the room. Measure the distance from 
one wall to the opposite wall, at both 
ends of the room. Place a mark on the 
floor at the halfway point between the 
walls, then make a similar mark on the 
floor at the other end of the room. Strike 
a chalkline between your two marks. 
Then find the center of your line. Place 
one edge of a framing square on the 
chalkline at the center and mark a pencil 
line along the blade* Lengthen this line 
— from wall to wall — by snapping an- 




1 1 Use a circular saw and masonry blade 
to cut perimeter tiles. Be sure to wear eye 
protection and respirator while cutting. 



6 In most cases It's best to cover subfJoor 
with underpayment plywood. Install with 
flooring nails driven in 4-ln.-sq, pattern. 

other chalkline perpendicular to the 
first one. Use your pencil mark as a 
guide* 

With these reference lines in place, 
open a package of tile. Usually the man- 
ufacturer will supply a drawing of a 
"random" pattern. We followed their 
suggestions. But feel free to create a 
pattern of your own. Keep in mind that 
traditional methods call for grout lines 
that are % to Vi in. wide, though you can 
reduce or enlarge this spacing for spe- 
cial effects. Scatter tiles of a different 
color to maintain a random appearance, 

To achieve your final layout, cut small 
wood spacer blocks that match the 
thickness of the grout joint you prefer. 
We used %-in.-wide joints. Beginning 
at your reference lines, lay the tiles 
across the floor in both directions. Slide 
the wood spacers between the tiles to 
maintain straight, even grout lines* Ad- 
just the tiles as necessary to make the 
borders as uniform as possible. Once all 
the full tiles are in place, and you like the 
pattern, measure the pieces that are re- 
quired to fill in the floor. Cut the tiles 
with a circular saw and masonry cutting 




12 Apply mastic In small sections using 
notched trowel held at 45° angle. Use a 
sweeping motion to get best coverage, 



127 



■ 



Copyrighted material 



■ 

THE BETTER 

HOME 




1 3 Set tile Into mastic and press into place 
with slight twist. Use wood spacer blocks 
to maintain uniform grout spacing* 

blade, being sure to wear goggles and a 
respirator, as the dust from the slate is 
noxious. If you can, do all of your cutting 
outdoors. 

When satisfied with the fit of all tiles, 
pick them up and lay them out in the 
same pattern in an adjacent room. By 
doing this, you can avoid searching for 
the tile you want after youVe applied 
the mastic to the floor. 

- 

Mastic 

Begin in one corner, spreading the mas- 
tic in a 2- to 3-ft,-sq. section. Hold a l A- 
in, notched trowel at a 45° angle to the 
floor, and work the mastic onto the floor 
with a sweeping motion. Press the ap- 
propriate tiles firmly into the mastic 
with a slight twisting motion. Place 
your spacer blocks between the tiles to 
maintain straight and even grout lines, 
and remove them once the tiles are 
down. Work backward toward an open 
room or doorway to avoid kneeling on 
the tiles* Continue spreading the mastic 
and installing the tile until everything is 
in place. Allow the tiles to set for 24 
hours before continuing. 





14 Let mastic dry, then fill Joints with 
grout using pointing trowel. When voids 

are filled, smooth surface with trowel. 

- 

Grout 

Begin by cleaning all joints and the sur- 
face of the slate with a damp cloth* 
Then, read the mixing direction on the 
grout container. Keep in mind that the 
Building Stone Institute recommends 
the use of a latex grout for slate floors. 
Slowly add water to the grout while 
mixing until it obtains the texture of 
damp sand. Then carefully begin work- 
ing the grout into the spaces between 
the tiles with your flat pointing troweL 
Be sure to fill all of the spaces complete- 
ly, t hen smooth the surface of the grout 
with the troweL As you work T clean the 

grout from f the adjacent slate surfaces 

with a sponge and clean water. Change 
the water often, and rinse the sponge 
frequently. 

Be sure to clean the tile as you go, 
before the grout has a chance to dry. If 
the grout dries on the slate you can only 
remove it by washing the surface with 
an acid bath, so try and avoid this step if 
you can. Be familiar with the open time 
of the grout, and mix only as much as 
you can use in the alotted time* 

After the grout is dry to the touch, 





1 6 When grout is dry to touch, sprinkle 
sawdust on tile and rub with burlap cloth* 
This removes residue from grouting job. 



17 If you want to seal the floor, wait 30 
days then brush on a thin coat of commer- 
cial sealer. Let dry and apply second coat. 



IS While grouting, keep surface of tiles 
clean. Wipe with damp sponge to prevent 
grout from hardening on surface. 

sprinkle sawdust over the tile. Then rub 
the surface briskly — in a circular mo- 
tion — with a clean burlap cloth. Let the 
joints harden for three days before you 
walk on the floor. 

At this point, wash the floor again 
with clean water and wipe it diy . If you 
still have grout stains on the floor, you 
will have to resort to the acid bath men- 
tioned earlier. 

Acid bath 

Begin by saturating the joints with wa- 
ter, to prevent the acid from penetrat- 
ing the grout. Then, mix one part muri- 
atic acid to nine parts water. Be sure to 
wear rubber gloves and goggles for this 
whole operation so you won f t get 

burned. Wash the surface of the slate 
thoroughly, but don't work the solution 
into the grout. After the floor is clean, 
wash the floor several times with clean 
water to neutralize the acid. 

It is not necessary to seal the slate, 
but many people choose to apply a chem- 
ical sealer at this point to help protect 
the grout from stains. Sealers are avail- 
able in matte or gloss finish , and are 
easy to apply. 

Simply allow the floor to cure for 30 
days then apply the sealer to a clean 
floor with a large cloth or paintbrush. 
First, apply a thin, uniform coat, then 
let the floor dry for 2 hours before add- 
ing a second coat. Be sure to stay off the 
floor for a full 24 hours after the second 
coat, to avoid leaving marks. 

When everything is dry, reinstall the 
baseboard and shoe molding. Set the 
nailheads, fill the holes and touch up all 
marked surfaces with paint. Because 
we were replacing carpet, we had to add 
a metal trim strip between the remain- 
ing carpet and the new slate floor. These 
inexpensive trim strips are available in 
a variety of colors and styles at carpet 
stores. 
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How To Repair An 




BY MERLE HENKENIUS 
Illustrations by George Retseck 

NCANDESCENT lamps are basi- 
cally all alike. Aside from stylistic 
differences, every lamp includes the 
same electrical components — a plug, 
cord, socket and switch. These are the 
only components that can wear out in a 
lamp, and each is a quick fix. If you have 
a lamp that has kept you in the dark too 
long, take heart in knowing that you can 
replace every part in it for around $10 
and about 1 hour of your time. 

Troubleshooting a lamp 

When trying to locate a defective com- 
ponent, don't overlook the obvious. Al- 
ways check the Mght bulb first. If you 
are satisfied that the bulb is not the 
problem, then go on to the plug. Look 
for any char marks that might suggest a 
faulty connection. 

If the plug is a screw-terminal type 
with a cardboard face plate, pry the face 
off and look for loose wires. Also check 
for frayed insulation or any apparent 
break or split in the cord. 

If the plug and cord seem undamaged, 
look to the socket and switch. Sockets 
and switches either work or don't work. 
There isn't much in between. If your 
lamp has a line switch attached to the 
cord, you can replace it without touch- 
ing the socket* Most lamp switches, 
however, are contained in sockets. 
Short of using a voltage tester to inves- 
tigate further, you should probably just 
replace the socket and switch and be 
done with it. 





Dismantling a 
lamp for repair 

Taking a lamp apart is not difficult. It's a 
simple progression from shade to plug. 
The amount of dismantling you do will 
depend upon how much repair your 

lamp needs. 

Start by undoing the lamp shade. 
Simply loosen the threaded cap, called a 
finial, and lift the shade up and off. 
Next, remove the bridged wire sup- 



1 The harp supports the lamp shade and Is 
Joined to socket cap with two small fer- 
rules. To free the harp, lift up the ferrules. 




port, called a harp, by sliding upward 
the two metal ferrules on the harp 
bracket. Squeeze and lift the two halves 
of the harp until they come free. You 
will then be able to remove the socket. 
Each socket has four elements — an 
outer shell, insulating sleeve, socket 
and socket cap. To separate the outer 
shell from the cap, press in and pry up 
where you see PRESS stamped into the 
metal shell. If .you can't free the shell 



Z To remove the harp, squeeze the sides 
together and lift off the base. If harp Is 
stuck, pliers may be required to free ft. 




3 To remove socket, press and pull up 
where you see word press on socket shell. If 
stuck, pry up with small screwdriver. 
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with your fingers, use a small screw- 
driver to pry it off. By removing the 
outer shell, you expose the insulating 
sleeve, socket and electrical terminals. 
With the shell and sleeve removed, 
pull an inch or two of cable through the 
socket cap. Loosen the terminal screws 
on the socket and pull off the wires. 
Then use a small screwdriver to loosen 
the setscrew on the socket cap. Undo 
the Underwriter's knot in the cord and 
slide the cap off the wire. At this point, 
you will be ready to rebuild your lamp. 

Replacing plugs and cords 

Older cords with fabric covers should be 
replaced as a matter of course. Their 
rubber insulation and silk inner sleeves 
become hazardous with age. Zip cord is 
now the only cord approved for lamps by 
the NEC (National Electrical Code). Zip 
cord is stranded copper wire molded into 
flexible plastic insulation that offers long- 
term protection. The plastic insulation 
may be colored or clear and is ribbed on 
one wire and smooth on the other. The 
ribbed wire is the neutral wire — the 
smooth is the hot wire. 




If your lamp cord was previously too 
short, now is the time to make it longer 
— simply buy the length you prefer. To 
avoid having to negotiate your new cord 
through the base and the threaded tube, 
tape your new cord to the old cord at the 
top of the lamp and pull them both 
through the lamp base. Once through, 
tie an Underwriter's knot (Fig, 7) in the 
socket end of the cord and install a plug 
on the other end. 

The self-piercing plugs made for zip 
cord are literally a snap to use. They 
come in two pieces: a plastic body and a 
pronged insert. All you do is slide one 
end of the zip cord through the body and 
insert the unstripped cord into the prong 
slot* Make sure the smooth (hot) wire 
goes to the smaller prong, and squeeze 
the prongs together. Then push the 
prongs into the plug body until they snap 
into place, A small spike on each prong 
pierces the insulation and makes contact 
with the stranded wire, 

installing an Mine switch 

When you open an in-line switch, you 
will immediately see how it works. One 




4 To expose the terminal screws, slide up 5 To remove socket cap, loosen setscrew 
the socket shell and Insulating sleeve. Loos- and turn cap off threaded tube. Harp 



en terminal screws and pull off wires. 



bracket and spacer will come off, too. 





wire in the cord passes through uncut 
and the other is interrupted by the 
switch. Start by cutting the positive 
(smooth) side of the zip cord and peeling 
back about % in, of this cut wire. 

Lay the cord in the switch slot as 
shown in Pig, 8, Then press the separat- 
ed wire into its slot and tighten the two 
halves of the body together. The switch 
prongs will automatically pierce the cord 
and make contact. 



eplacf nq a lamp socket 

To replace a lamp socket, start by pulling 
apart the two wires in the cord. You will 
need about 2 in. of separated wire. Strip 
% in. of insulation from each wire. Slide 
the old harp bracket and new socket cap 
over the cord and tie the wires in an 
Underwriters knot. Then fasten the 
socket cap to the threaded tube with the 
setscrew provided. 

Next, tighten the hot wire around the 
brass screw and the neutral around the 
silver screw. Slide the insulating sleeve 
and outer shell over the socket and snap 
the outer shell in place. Finally, replace 
tHe harp, shade, finial and bulb! 




ft To replace the cord, tape end of new 
cord to socket end of of d cord and pull both 
through threaded tube at base of lamp. 




J To prevent wJre from coming off screws 



To Install In-JIne switch, cut the smooth, * To Install new plug, feed wire Into plug 



If cord Is pulled, tie Underwriter's knot In positive wire and press It Into place. Then 
end before attaching to terminal screws. | screw switch sides together. 
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body and sJfde end Into pronged section. 
Squeeze prongs and snap Into body. 
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MILLIAMPERES 
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6-9 mA 

THRESHOLD RESPIRATION 
AFFECTED 



BO mA 
FIBRILLATION 
AND DEATH 




15,000 



J 



IS-AMF FUSE OR 
CIRCUIT BREAKER 
TRIPS 



Chart above shows potential effects of amperage levels on humans. A normal 1 5-amp circuit 
carries enough current to stop the heart. GFls Interrupt circuit as low as S mllllamps. 



BY NORMAN BECKER, P.E. 
GFI Protection 

The electrical system in my house is 
controlled by circuit breakers. I was 
* recently told to install a GFI circuit 
for my bathroom. Will this give me 
any more protection than the circuit 
breaker that already controls the 
bathroom outlet? Robert hughes 

STONE Y POINT, NY 

Yes, it will because they serve different 
functions. A circuit breaker or fuse 
will prevent a fire that's a result of ex- 
cessively hoi wires. This is done by 
automatically interrupting the circuit, 
when the amperage its carrying ex- 
ceeds the capacity of the circuit. 

On the other hand, a GFI ( Ground 
Fault Interrupter) is designed to pre- 
vent a fatal electric shock by interrupt- 
ing the circuit whenever there's an im- 
balance in the current between "hat* 
and "neutral" lines. The GFI will open 
the circuit when the imbalance is as 
small as 5 milliamps. This is J / 30 oo of 
the current needed to trip a breaker set 
for 15 amps. A GFI circuit interrupts 
the power within 2 / 40 of a second or 
less— fast enough to prevent injury to 
anyone in normal health. At 50 mil- 
liamps (%() of an amp) t it takes only 
3V2 seconds for a person's pulse to stop. 

Hot Water 
Supply Problem 

If I turn on the hot water in my house 
when someone is taking a r shower , 
they'll get an unexpected cold blast. 
Can this problem be explained by the 
small-diameter (Vz-m.) pipe in the 
heating loop? Or, is it caused by lime 
encrustation in the heater? The cold 
water supply pipe is % in. dia. 

WALTER D. KELLY, JR. 
WELLESLEY, MA 

It sounds like your hot water is gener- 
ated by a heating system that uses a 
tankless coil rather than an oil- or gas- 
fired tank-type water heater. The 
problem you describe is common in 
units where there's a mineral buildup 
on the inside of the coiL The lime en- 
crustation greatly reduces the effective 
opening and, even when the pressure 
is good, reduces the water flow. 

The minerals can usually be re- 
moved by an acid flush. This, however 
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is not recommended. The coil may be 
pitted and removing the encrustation 
could cause it to leak. Your best bet is 
to replace the tankless coiL Also, the 
water flow in the V2-in. pipe is slightly 
less than half the flow in your 3 /4-in> 
supply pipe, The l fa-in.pipe was prob- 
ably installed to reduce the flow which 
shortens the time needed for the water 
to reach the desired temperature. If 
cold water flows through the coil too 
rapidly, it would not absorb the re- 
quired heat, 

If after replacing the tankless coil 
the hot-water flow is less than you de- 
sire, I suggest you replace your hot- 
water system with an oil- or gas-fired, 
tank-type unit and replace the V2-in. 
pipe with 3 U-in, pipe. 

Warping Doors 

Seven years ago I purchased a well- 
built 30-year-old house. Two years 
ago I noticed that many of the doors 
were beginning to warp. The doors 
are original. Why are they starting to 
warp now? I don't use a humidifier but 
I do use the fireplace more than the 
original owner* 

JIMCASELLI 
DANVILLE, CA 

The warpage is the result of the swell- 
ing or shrinking of the doors' edges or 
faces due to a change in moisture con- 
tent. Often, the top, bottom or side 
edges are not painted and consequent- 
ly tend to absorb or lose moisture faster 
than the painted sections. If the door 
faces have not been painted or var- 
nished in 30 years, they too are more 
susceptible to changes in humidity. 
With flush doors thai have a veneer 
face, sections of the joint between the 
facing and the edges sometimes open 



exposing the interior to moisture 
change. Warpage results when the 
change is greater on one side of the 
door than the other. 

If the interior doors are shut when 
the fireplace is in use, it's possible that 
the sides facing the fire will dry faster 
than the opposite side. Also, because of 
heat stratification in some homes, 
doors that are not properly sealed often 
warp near the top section. 

Wash-Off Gloves 

When I w f orked in the painting de- 
partment of a factory f we used a hand 
cream product that was applied to our 
hands before we began work. It dried 
to a protective film. When the paint* 
ing was over, we simply washed our 
hands in water and the paint was re- 
moved. I'm now involved in house res- 
toration and would love to find this 
product, 

DORI GRIHSHAW 
WINDSOR, CT 

Two products that will do the job are: 
Liquid Glove manufactured by En- 
viro-Chem, Inc., Box 1086, Walla 
Walla, WA 99362, and Elmer's Invisi- 
ble Glove made fry Borden, Inc., Box 
16700, Columbus, OH 43215, 

Liquid Glove comes in a 16-ounce 
container and costs $8. Invisible Glove 
comes in a 3 -ounce tube and costs $3. 
They're both available at hardware 
stores and home centers. IN 



Do you have a home -maintenance or repair prob- 
lem? Send it to Homeowners' Clinic, Popular Me- 
chanics, 224 West 57th St, New York, NY 10019. 
Letters cannot be answered individually, but prob- 
lems of wide interest will be discussed in the column. 
For more home-repair and maintenance help, get 
PM' & Home Care Guide, $245 postpaid. Send your 
orderfs) to Popular Mechanics, Box 1014, Radio 
Cay Station, New York, NY 10101 . 
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BY STEVE TOTH 

+ 

Calibration Required 

I acquired a Kenmore gas range mod- 
el No. 103.247821 that has a thermo- 
statically controlled (Maid-O-Matic) 
top burner. The stove is at least 30 
years old but has seen very little use. 
After cleaning, the stove looks new 
and is now in daily use. 

The only problem is that the ther- 
mostatically controlled burner is out 
of adjustment. Can you tell me how to 
recalibrate it? RALPH BULLOCK 

KOSSE.TX 

The Maid-O-Matic burner uses a 
sensing element in the center of the 
burner to monitor the temperature of 
the contents of a pot. It automatically 
raises or lowers the flame to maintain 
the required temperature. 

Before attempting a recalibration, 
be sure to check that the sensing ele- 
ment is adjusted properly. Both the top 
of the sensing element and the bottom 
of the pot it comes in contact with must 
be clean. The top of the sensing ele- 
ment should protrude % 2 in. above the 
the burner grate. To adjust this height, 
first remove the grate, aeration pan 
and burner. Loosen the setscrew locat- 
ed in the sensing element and raise or 
lower the element head until its at the 
correct distance above the grate. Then, 
tighten the screw and reassemble. 

To check the thermostat control, 
place a 3 -quart -capacity, flat-bottom 
aluminum pan on the burner and fill 
it with 1 quart of water. Then, position 
a mercury thermometer l U in, from the 
bottom of the pan and 1 l h in. from the 
center. Use a piece of aluminum foil as 
a cover for the pan and support for the 
thermometer. Next, turn the control to 
UTE to ignite the burner. Adjust the 
control to 1 75* and allow the unit to 
operate for 10 to 15 minutes or until 
the water temperature becomes stable. 
The reading on the thermometer 
should fall within 5° above, or 10* be- 
low, the dial setting. 

If your reading is outside this range 
you 11 need to recalibrate the thermo- 
stat Begin by turning the dial to the 
OFF position and pull the dial and 
chrome bezel up and off the control, 
Find the calibration screw located to 
the left of the knob shaft on the valve 
body, Use a screwdriver to turn the 
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CALIBRATION SCREW 



SENSING ELEMENT 



5/32" 




BURNER 



CP 



SETSCREW 



VALVE BODY 



To check a thermostatically controlled burner, make sure the element top is % 2 in. above the 
grate. Adjust the valve calibration screw so the pot temperature conforms to dJal temp. 



screw clockwise to lower the tempera- 
ture, or counterclockwise to raise it: 
Note that each notch on the calibration 
plate is equal to a 10° change. After 
making the adjustment, replace the 
dial and bezel and recheck the tem- 
perature, 

Semi-Annual Clog 

About 5 years ago I purchased a 
Gibson gas dryer model No. 
DG18A9FJFA, Ever since then I've 
had lint-accumulation problems. The 
lint collects around the blower and in 
the ductwork and it's necessary' to 
clean out the system twice a year. The 
lint screen is cleaned regularly al- 
though there's rarely any significant 
lint buildup to remove. Do you have 
any suggestions? 

RAYMOND HOWARD 
BUFFALO, NY 

Because of the lack of lint in the filter I 
suspect that it may be plugged. This 
situation can worsen if you use a prod- 
uct that gives off vapors to reduce stat- 
ic-cling. These conditioners plug up 
the fine holes in the lint filter reducing 
the ability of the dryer to pull through 
the correct amount of air. The lint lad- 
en air is then drawn around the filter 
and the lint accumulates in the ex- 
haust duct system, To check the filter, 
remove it from the machine and hold it 
up to a bright light. If ifs a cloudy 
white color and you can't see through 
it, then ifs restricted. 

For a temporary fix, you can try 
cleaning the filter in a solution of mild 
soap and warm water. The factory cor- 



rection is to replace the filter. The re- 
placement filter has the same part 
number as your original but will have 
a wider mesh making it harder to plug 
up. This does, however, allow more of 
the fine lint particles to pass through 
andyou } U still have to clean the dryer 
periodically The filter (part No, F- 
140-877-000) costs about $11 and is 
available at any authorized Gibson 
parts distributor in your area. 

When installing the new filter, 
check that the filter housing is not 
warped and the new filter fits properly. 
If you have problems installing it, I 
suggest you call a Gibson service tech- 
nician to have the job done. 



Service Tip 

Those of you who own Montgom- 
ery Ward home laundry appliances 
can get service manuals for your 
specific model washer or dryer. 
Each manual includes helpful in- 
formation on troubleshooting and 
repair with illustrations to make 
the job easier. A parts list is found 
in the rear of most manuals t o help 
when ordering replacements. For 
more information write to Mont- 
gomery Ward Parts Distribution 
Center, 5750 McDermott Dr., 
Berkeley, IL 60163, or call (800) 



If you have a problem with any appliance, send 
your question, with the model and serial numbers 
to Appliance Clinic, Popular Mechanics, 224 West 
57th St. f New York, AT 10019, Sorry^ but letters 
cannot be answered individually. Problems of 
wide interest will be discussed in this column. 
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Save Gas, Save Engine with Siick 50 



The following introduces one of the 
most fully tested and proven gas saving, 
friction-reducing engine treatments ever 
to reach the market! 

The Secret Is "Poly" 

"ft>ly" is short for polytetrafluoroethylene 
(TFE), the slipperiest substance known to 
man. (1981 Guiness Book of World Rec- 
ords). Pfetrolon Corporation, makers of 
Slick 50, invented a way to permanently bind 
this slippery chemical to your engine with 
one treatment. Just one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oil and 
engine to last longer. , . plus it reduces 
metal wear, defraying costly overhauls, 

Yean of Testing and Use 
Have Proved It Tfrue! 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the road: 

The March/April 1982, p. 35 issue of 
"Consumer Digest" magazine stated, 
"Slick 50 does reduce engine heat and ordi- 
nary wear, and our informal tests indicate 
that it will improve gas mileage by about 
2 or 3 miles per gallon," 

One of the country 's most respected re- 
search institutes reported applying a power- 
ful ultrasonic cleaning process to a Slick 50 
treated engine and were surprised at its per- 
manence. u We actually expected the Petro- 
lon Slick 50 TFE Resin coating to also be 
removed, but later found it was still there " 

"I>une Buggies & Hot VWs" magazine 
April 1983 issue records the results of their 
one year testing of Slick 50, "We can indeed 
say scientifically that Slick 50 does work, 
and that it does reduce engine wear! . . . for 
the price of one treatment when compared 
to engine rebuild, we feel that you*d be 
money ahead using Slick 50" 

The Federal Aviation Administration has 
fully accepted a similar product for aircraft— 
Slick 50 Aircraft Piston Engine Treatment 
(F.A.R. #33.49). This FAA endurance test 
simulated 1400 hours of engine use. 

The power technology laboratory at a 
leading southwestern university stated, 
"Slick 50 does increase horsepower and 
decreases fuel consumption in tests done at 
the university." 

The Space Shuttle Columbia uses the 
chemical "poly" in its gears and bearings 
because it is the only chemical lubricant 
which can withstand the heat and corrosive 
elements of space. 

Perhaps most dramatic of all is a torture 
test overseen by the Automotive Services 
Council for Pennsylvania and shown on 
WTVE television. Three cars with 75,000 
to 129,000 miles on them were treated with 
Slick 5ft Six months later the oil was drained 
from each vehicle, and the cars driven with- 
out the oil plugs for about a half houn The 
water temperature never rose and the en- 
gines sustained no apparent damage* 




There isn't room here to tell you about 
the dozens of other tests proving that Slick 
50 is everything we say. However, if you're 
still skeptical , send $2 .00 to cover printing 
and postage costs, and we'll send you de- 
tailed test results plus actual letters from 
users who report how Slick 50 saved their 
engines and saved them money! 

It's Easy to Treat Your Engine 

A few minutes before oil and filter change, 
add the engine flush you get free with each 
order to clean out the engine. Let the engine 
idle for 5 minutes. Then drain the oil, change 
the filter and add the proper amount of oil, 
less one quart. Add one quart of Slick 50, 
drive for 30 minutes, and leave it in the crank- 
case for at least 3,000 miles. As the engine 
operates, the oil carries the "poly" between 
the parts where it is burnished into the pores 
of the metal. 

Only One Treatment Necessary 

It's permanent, so you do it only once, 
not each time you change oi) ♦ One quart of 
Slick 50 will treat all standard 4, 6 and 
8-cy Under gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all petroleum- 
based oils and all synthetics compatible with 
petroleum-based oils with the exception of 
graphite oils. However, once an engine is 
treated, you can go back to a graphite type 
if desired, 

4 Ways Slick SO Saves You Money 

^fcur actual percentages may vary depend- 
ing on your driving, vehicle condition, 
weather and geographic location, but no 
matter what your conditions, Slick 50 can; 

1. Increase mileage 

2. Increase horsepower (small economy 
cars and large RV's really need this) 



3 . Reduce operating temperatures, thus in- 
creasing the lubrication and life of the 
oil and engine 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 

Up to 90% of the engine wear on a car 
can be caused by lubrication starvation cars 
experience when First started before the oil 
begins to circulate. Slick 50 can eliminate 
this problem for less than the cost of two 
tanks of gas. 

Slick 50 Will Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
every manufacturer's engine warranty re- 
quirements. In addition, this oil carries an 
American Petroleum Institute service classi- 
fication SF-CC-CD, 

There's No Risk with 

Our Money Back Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an improvement in engine perform- 
ance, return your invoice with a short note 
telling why, for a prompt full refund — no 
questions asked. 

Profit from Selling 
Slick 50 Yourself 

Here's an opportunity to make handsome 
profits. Having such solid test results from 
major institutions make Slick 50 easier to 
sell than many other products. Free dealer- 
ship information is sent upon request. 

For purchase or further information call 
ton-free 1-800-525-8624, ext. 12 (in Califor- 
nia 1-800-233-9559} or send to: Progressive 
Energy Corporation, 255 South Bent 
Avenue, #B-l t Dept. PM127, San Marcos, 
California 92069. 



Yes T I want to improve my car's performance 
and save my engine — rush me risk free 

□ One Slick 50 at $39.95 + $4.00 shipping 

and handling. Ca I i f . Res idents ad d 6% Sal es Tax . 

□ Give me free shipping and handling for my 
order of 2 or more at $39.95 each. 

□ Check □ Cna □ Visa/MasterCard 

Card # 

Exp, Date 

Name , 

Address . 

(Give street address if possible for UPS delivery) 



City State _ Zip 




Progressive Energy Corporation 

255 South Bent Avenue, #6-1, Dept. PM127 

San Marcos, California 92069 
CALL NOW, TOLL FREE 1-000-525-8624 
IN CALIFORNIA. TOLL FREE 1-800-233-9559. 

© 1987 Progressive Energy Corp. 
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BE A PROFESSIONAL 

LOCKSMITH 

Earn money In yourj 
spare time or even 
run your own 
locksmith shop) 

Train at home with the origi- 
nal Locksm it hi rig Institute. In 
as little as 6 months 1 you can 
Jake care of the demand in | 
your community for profes- 
sional locksmiths. 
Earn while learning, tool 
In a few weeks, you'll have 
t he k now - how to make mon- a^aa* 
ey changing locks, making keys, simple installations. 
Learn by doing 

Locksmithing Institute's tested and proven method 
makes it easy for you to learn, Each lesson is fully 
illustrated and you work with professional tools and 
materials sent to you with the course . . . even an elec- 
tric key machine , equipment that you will be using 
in your own locksmith shop. 
Cash in on the growing need for locksmiths 
You'll find Locksmithing work all around you. And. 
with your Diploma as a skilled Master Locksmith, 
you'll start cashing in on your money making skills. 
Get the exciting profit facta by mail ... no sales- 
man will ever call. Mail the coupon today. 

IF COUPON IS MISSING. WRITE: 

LOCKSMITHING INSTITUTE 

1500 Cardinal Drive, Little Falls, N.J- 07424 
' LO«3MI"miWcTrNrTJTlJTE" 



I 



ah chick 

ONE QMVf 

\ 1500 Cardinal Drive. Little Falls. NJ 07424 Dept 7 \0-!27 i 
PLE A St RU SH FREE CAftEE R BROC H UfcE 

□ LOCKSMITHING 
OTHER CARIlft COUftStf AVAILABLE 

. " L. "phokt^ry J Insurance Ad;us1ir;^n Conservation 

i 1 1jpgaL InufitjgiHon □ Interior Design □ DrA.Etinn 

□ Culiir TV KJwIrunicsG Fundamental □ Automotive 

Elect rcmics Mechanics 

□ Small Engine ~ Burger and f-'ire □ friKikke* ping &. 
Mechanic* Alarm Systems Central ArcouniinR 

I, J Aire mdit inning Refrigeral kin /Heating 
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ARE YOU OM TECHNOLOGIES 
LEADING EDGE? YOU CAN BEE 



'he UHKE'" h art pb maty rnaneuverabtH. 
to s-teer. you simply lean your body in 
rr<i rliiflc/inr y:\i wont Eq turn. With \i 
uniqu# Q*c*ristry and rubber 
dampened pfaal po«11i it QutwnotiCQ*v' 
»H-cenlers for Ejasy nands-of riding. 
_ ; R#Qf wh#e4j ore cpfnberod Iranjmlt 



coma<i<ng loodi rod.aiiy tPIKES 
pari!, ond ore pgrhalty OEwmbea Alt models differ only In site and Color 



MODEL wHEEU *OU 



COLM 



COST SUPS. 



2000 - 21T 1 2- Adult MeiaNc Li Blue cr Sold 
16C0- 16" 6-11 &ed 
»200- I?" d-7 WtiH* 



$24 

51WSS 116 
Si? 



BRlKE INT. LTD 

16152 SW rend As* 
Portland. Oregon 97224 



ALL UPSSHiPPAfl-E - 

VISA PJWSTEfiCAJJOOfi COP. 
FOB OKKttONLY 4U-2244 En*. »7 



Make s 25to s 100 per hour 



with 



Yes, (I & really possible by making 
d.iV2 sen ng ofigir colorful Bang^ 
A- Mi nit buttons Buttons are proven 
mofray-makefs al fairs, flea markets 
conventions, or anywhere people 
congregate They're fast and 
easy to make wit ft Badge-A- 
Mmrt and inexpensive 1 

Send Tor a FREE full color 
catalog and ides book, en send 
lor a Starter Kit. only $26 SS 
plus $1.75 shipping (IL resi- 
dents add Si 62 tax) 



Badge A MtHlL, Dftpl 
340 Nofth 30th Rd Bo* BOO. LaSaJle. Il 61301. Phone <fi15) 224-2090 




Your home 

workshop 

can PAY-OFF 



BIG 

Earn Extra Income 

Right At I 
Home. 



START 



i 



mm 



4-IN-1 
Power Feed 
Power Tool. 




for 

facts today! 



PLANE • MOLD • SAW • 

Four power tools in one — a real 
money-maker for you! 

The Planer/ M older /Sander/ Saw is a 
versatile piece of machinery. It turns out 
profitable precision molding, trim, floor- 
ing, furniture.,, in all popular patterns. 
Rips, planes, molds, sands separately. . , 
or in combination. Used by individual 
home craftsman, cabinet and picture fram- 
ing shops, lumberyards, contractors and 
carpenters. 

Never before has there been a four- 
way, heavy-duty woodworker that does so 
many jobs for so little cost. Saws to 
width, planes to desired thickness, and 
molds to any choice of patterns, Sands to 
a satin smooth finish. Provides trou- 
ble-free performance. And is so simple to 
operate even beginners can use it! 



30-Day FREE Trial! 



SEND FOR 
EXCITING FACTS 
NO OBLIGATION-NO SALESMAN WILL CALL 



RUSH COUPOHl 
TODAY! 



Foley- Be I saw Co. 

6301 Equitable Rd., Dept. a 121 6 

Kansas City, Mo. 64120 




QUI* 



Foley Selsaw Co. 
63m Equitable Rd. 

Dept. 91216 

Kansas City, Mo. 64120 




□ YES, please send me the FREE Booklet t )at 
gives me complete facts about your Plan- 
er-Molder-Sander-Saw and full demits on 
how I can qualify for a 30-Day Free trial 
right in my own shop, I understand there is 
No Obligation and that No Salesman wilt 
call. 



Mama. 



Address. 



Cftv- 




Stata 



V 

a 



CABLE T.V. CONVERTERS 
WHY PAY A HIGH MONTHLY 

FEE? 



All Jerrold. Oak, Hamlin, Zenith, Scientific 
Atlanta, Magnavox and all specialized ca- 
ble equipment available for shipment with- 
in 24 hours. For fast service MC/VISA or 
CO O. telephone orders accepted (312) 
658-5320 60 Day Warranty (Quantity Dis- 
counts) 9 A.M. to 6 P.M. Monday through 
Friday Central Time. Self Addressed 
Stamped Envelope {60C postage for FREE 
Catalog). 

Midwest Electronics Inc. 
5143 W. Diversey • Chicago, IL 60639 
No Illinois Orders Accepted 



FULL OR PART TIM 

Earn MO- par hour. Tire customizing unit. WfndaJii»ld 
repair kit. vinyl repair 4 dyeing kit, pin striping, aids 
molding, auto poll ailing kit. Com plat* hitarature $1. (4) 
hour training vidto $49.35, MaatetcanWIaa. 

AUTO D-TAIL PLUS 

10541 RoyaJ Club Lam , 

Oallaa, Ta 75239 

BEST PRICES IN USA 



MUSCLES 



HOW TO BUILD A MORE r 
POWERFUL r TreT—-^ 

body; K^ booklet^ s 

Nm4s Muscle Pumping MetTiods gives, 
yOu Wider shQuldCiS. * Trimmer wgill 
• Powerful chest » Big-ger arms + Gam 
weigi'it and strengitri Writ* today? 

UNIVERSAL BQDYBUiLDiNG 

O*j>t-0<l BO* □ETflOli Ml 





[replica'; 

■ MODELS 

I HISTORIC 

* NON-FIRING MODEL GUNS , . . 

J Safe! Full* size. Zinc alloy, Realistic. 
| Over 30 parts. Cannot chamber or fire 
_ real ammo. Assembled. FREE Catalog. 

■ COLLECTOR'S ARMOURY CrwW 

■ &D0 Slaters Lane C ara Order* 

■ Box 59, Dept PM iroc-i fas ?'joc. 
Alexandria , V'A 222 1 3 Ton Free 24 Mrs. 



^lexar 




U.S M1911 
45 AUTU 

$85 PPD 

Ler>ffih. 

We qm o? 





Learn refrigerator and freezer repair. 

Fully illustrated diagnubii* training 
Wiring diagram!;. How lo buy whoksak. 
How so slan your own business. 
Complete package $38.95 U.S. / £49.95 Can 
Visa M. Card # Exp. date & signature; money order 
CKM International Publishing , P.O. Box 6624 
Depot 1, Victoria, B.C., Canada VHP 5N7 



BASEMENT TQJLET 

FLUSHES IIP To Sewer orbWb rank ' 
No Digging Up Floors 
Install It Yourself * Anywhere 

Write McPherson, Inc., Dept, 16 
Box 15133 Tampa, Florida 33684 
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Motion 

Detector! 



Outdoor Automatic 
Security Light 

Frightens prowlers? Infrared sensor 
activates light when movement 
within 40 x60' area is detected. 



Item # 16272 

List $109.95 



Sale Price 

$48.95 




Barrel Stove Kit 

100% cast iron kit converts any 30 
o r 55 g a I d m m i nto a n eff ic lent wood 
burning heater. Item #15056 

Sale $21 .95 

Double Barrel 
Adaptor Kit 

Adapts above barrel stove kit into 
a double barrel heater, creating 
greater heating efficiency. 
List $22.95 Item #15057 

Sale $14.95 



tank not 
included 




r. Heater 1 2,000 BTU 

Safety shut off valve. Adjustable 
finger tip control. Item # 1 726 

Sale $39*95 

Mr, Double Heater 

24,000 BTU, double burner lite one 
or two burners. High pressure regu- 
lating valve, item #1727 

Sa I e $39. 9 5 



Schauer 

Automatic 1 0 
Amp Charger 

6 and 12 volts Charger tapers rate 
trickle charge as battery reaches 
full power. 

Item #16771 Sale Price 

List $72,ao $43.95 






FREE 1 32 Page Color 
Discount Catalog! 



32,000 lbs. of 
Splitting Force f 




22" 
Working 
Height 



16-Ton Log Splitter 



Heavy-duty strength, 5 HP engine, 
24" stroke, 32 00 lbs, of force, com- 
fortable 22" working height. 
Item # 1134 Sale Price 

List siaoo.oo $699.95 




Milwaukee Heavy 
Duty Sawzall® 
Reciprocating Saw Kit 

Item # 15338 Sale Price 

List $204.00 $142,95 





Ryobi 

10" Power Miter Saw 



Item # 1533 

List $300.00 



Sale Price 

$1 62.95 




jePSON 



1 4" Electric 
Cut-off Saw 

Rugged, quality built. Cuts 2 bar 
and 4.6" pipe Item #1 552. 

List $259.00 Sale $1 59.95 



LTA ItiaJOXcL 



RYOBI 



powckIiools 




Northern 
Hydraulics 

INC~ Dept. #69741 




AG-TRONIC 




Send -n um* 
coupon below 

for your 
r REE 132 page 
color catalog 

Sale ends 
Dec 31, 1987 




4000 Watt Continuous 
Rated Generators 

Ideal for homeowners, farmers, con- 
tractors and vacationers. S-HP 
Tecum seh engine Has cast iron 
sleeve for long life durability! 
item # 16425 

Sale $399.00 

Electric Start Model 

Item # 16426 $469.00 





shrpping & handling not included 



Drill Bits 
29-pc. High Speed 

Industrial quality* Sizes from 1/16" 
to 1/2" by 64ths with index storage 
box List $65 00 
Item #150291 

Sale ..$17.95 

Snow Engines 
3%- 10 HP 

Ask our salespeople 
about available 
snow engines! 

5 HP Tecum seh 

Item #0663 

Sale. . ,»»»*«.»» + +,.. $1 49- 95 

Our Tarps Are 
Tougher! 

Our hefty 12 miL (approx,) woven 
poly tarps with rustproof grommets. 
Item # Cut Size Sale Price 
G'x 8' 

a x 1 cr 

10'x 12 




1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 



12 r x 16 
12 1 x 20 
1 6 1 x 20 
20' x 30 
30" x 40 
30' x 50 
30' x 60 



$ 2.89 
$4.95 
$5.95 
$995 
512.95 
519.95 
539.95 
S69.95 
$89.95 
$99 h 95 



NORTHERN HYDRAULICS 

Dept. #69741 

P.O. Box 1219 
Burnsville, MN 55337-021 

Name ... 



Address 

City 

State 



Zip 
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32 Ways to Help 
You Qualify for 
the Job You Want 



Free Facta about Career 
Dlptomas and Degrees 

Now at home in your spare 
time, without any previous 
experience, you can train 
for a money-making career 
...even get a Specialized 
Associate Degree, Call or 
send for free information on the career field that 
interes ts you most and how to train for it. 

1-800-228-5300 X 

CALL MYTHIC — 24 hours a day. 7 days a week 
No cosl No otjlraalion. Nq salesman will visit. 
0D MAIL C0UP0H TODAY 






5MCE mi 



International Correspondence Schools 
Dept PBSC7 , Scranton, PA 18515 

Send free facts on how I can study at home for the 
career I have chosen. No obligation. No salesman will 

visit. CHECK ONE CAREER ONLY. 

ASSOCIATE IN SPECIALIZE® ASSOCIATE IN SPECIALIZED 

TECHNOLOGY DEGREE PROGRAMS 

□ Mechanical Engineering 
Technology 

□ Civil Engineering Technology 

□ Electrical Encjneering 
Technology 

C Electronics Technology 



BUSINESS OCGRCE PROGRAMS 

EBusiness Management 

□Accounting 

□ Business Management 

with option in Marketing 
! JJ Business Management 

with optfon in Finance 



CAREER WPLMW PROGRAMS 



□ Computer Programming 

□ High School 

□ CmrinQtifflirmet Cooking 

□ Mhcr ocompuier Repair 

□ Auto Mechanics 

□ Bookkeeping 



□ Art 

C Small BiiSfness Management 
D Wrld1i1e.'fof eslry Conservation 

□ OieseJ Mechanics 

□ Gun Repair 

□ Motorcycle Repaif 



□ Hold/Restaurant Management □ Surveying 4 Mapping 

□ Drailing f! TV/VCR Repair 

Air Conditioning & Refrigeration C Veterinary Assistant 

□ Electronics □ Travel Agent 

□ Electrician R Photography 

□ Police Sciences C Journalism/Siiort Story Writing 



Name. 



JUdrtu. 



Age, 



I City/State. 



ApL#. 



Hp, 



)■ 



Rt A Subsidiary of National Education Corporation 



DOME HOME KITS 

Spacious... Efficient... 

Affordable. .. Monterey Domes 
Homes are designed for a 

lifetime of savings, 

Up to 50% more ener- 
gy efficient than every- 
day homes. Patented^J 



building system 
comes precut 
and color coded 




Send lor 93 page color 

Catalog & Plans Book. $7.00 

Fully Guaranteed! 
MOtfTEfifY DOMES ---- m -------- 

□ Please rush my Mftiim/ify Dumm L'cituioif & Wans Book Enclosed K S7.<Hr. 

□ Alio, fccrid fflt the Sctik Dom* Assembfo ManwF foT jm ddditiDnaE S3 .00. 

Add 



I 

I 



CilySGH'Z ip — 

Send To; HOfiTEREY DOMES 

1760 Chicago tut. Dtpl. AQ-12 
JWfidt. Calif. S2517 




SATELLITE & 

CABLE T.V. 

Bii®(B3AfiiaiaiLiiia 



FOR CATALOG SEND $2 TO: 

DISTRIBUTORS 
5078 SO. 108th 
SUITE #333 DEPT. PM 
OMAHA, NE 68137 



TO ORDER CALL: 
1-800-435-7057 ©ffi 
1-402-330-7673 



The ULTIMATE MACHINE 



SuperWoodbuilder ® 




15 EXCLUSIVE FEATURES 
NOT AVAILABLE IN ANY OTHER MAKE 



■ All Clfl Iran T tpl»!*s ¥i ir duffc-*! mKfrfrt) 

■ tnoiBHtl Motor, devnops 3HP 

■A Sp.tds LOCK 

■ An E>Z Rm^« Dion ipnng N»Adbult-n 

Kfllfa 10 Lfr-nylSTiS rm^rw) 

■ Rtv -nctnirj vh bbdticctttoni 
' front Tift, Mr y v» ID DdC bgc^km^ 

■ Htnuy duty jpfl* guLKl 
'WirJi opir lawir D^ird 
* OPTIONAL 

For Further Information: 

Call Toll Free 1 (800)421-2467 
Ca&fomia Res.: call (213) 549-0761 

MASTER WOODCRAFT & MACHINE CO. 

600 Spruce Lake Dr., P. O. Box 669 
HARBOR CITY, CALIF. 90710 



< [iiMiitlitaw-Pi f V9q; 

■ leavynJBgi: is» ! ejs#?. 

Qpfln/lg E b uSS SLppirt $t1 Bit 
'JfldyiTiBlOri-OiiSwth 
♦ Hi»y Dl OsiEf" 
HSaadHLpr'^iS.rJfia the n 
few rT«ntn-yr!" 

■ flo„»r rrouritirglt plan" 

■ Spsijh? qflifineil tim^ j »* htdar" 



YES! Please rush me the information packet today 



Address. 
City 



.Stale. 



.Zip. 



[ Te l. No, 



=1 




START PLAYING 

THE BEST CHESS 
OF YOUR LIFE! 



7//77//A w WfTTT///, Y//77////. * — 1 WSs77/A 






The Chess Professionals know something millions of 
American players don t know. The Pros have taken 
the time to memorize the standard chess openings 
which are essential for victory in high level play. 

Now, Nitro Television brings you these basic chess 
openings in the most exciting and memorable form 
ever produced. We have taken over 1 00 of the most 
valuable openings and transformed them into a great 
chess video called POWERCHESS™. 

But that s not all! Each opening is graph icalJy dia- 
grammed in the way runs, blocks, and passes are 
illustrated in professional football. The result is the 
clearest conceptual picture yet developed of opening 
play, POWERCHESS™ is absolutely the most direct 
way to add muscie to your chess game. Remember - 
Great chess is no accident, 

TO ORDER — Clip the coupon and send a check or 
money order to: 4-6 wks. del. 



NFTflO TELEVISION 
250 W. 54th St 
Sutte 800 

hvw Yoric, N Y. 10013 
Send me 



VHS 
BETA 



(cheek formal) 



.POWERCHESS" video(s) ai 129 95 each plus 



S2-50 shipping. 

(NX res add 8.35^ t») 



NAME 



ADDRESS 



.Apl. No 



CITV.-STATE-ZIP. 




Build 



Your Oujo 




HELICOPTER 

SIMPLE „ LOW ' COST ASSiMlLY 

■ Tip-jtX powered •No license needed 
• Carries- one per Son- plus 

PLANS — fufJy Hhittnle<it 
Only |IJ T 95» 



Into. 5 J 
v free vi 
orders? 



Helicopter Expert menters 

Handbook 



^Sf^ECr AL i 
Both Books: Onty $19. 95 f 

FQKeiGJt: Mttf ^4 U.S. 
' Jf* 



£rp{f. ; t co^(3 Of(3sr lliW: 




HELl(R*FT 



P.O. Box SO 
Aider wood, MD 21 J 39 



TELEPHONE LISTENING DEVICE 




leu. in. 



Record leiephgne cumversjiiDns. in yeur iiffica *r 

recorder and ywr ificpew? Ime Sians aut^' 
miUcUhr wh(fl plena is answerer} fiecgrfls bolh 
Sides C-1 Cflnversalpon Stops jpCOfdtf whan 
phpne is hgng u*p 



I 



Vi • 



EACH diy >s( Jii*i 




Super Powerful 
FM TRANSMITTER 

Manyimes nwi powftlul I run Dtnerlransmimers: 
Tfjnsmils up 10 * milt CO iny f M fMO Istf to 
^ssetnbte Kt - up C 9V toflery mol rci ) 
For cji^ioy ai Trinsmniefs, Voici Seratihiers and 
Olher specHiy flEms, Miciose S2 00 la U SI Corp 



i 

nig 

SIS 




BUILD YOUR OWN 
ROCKET MOTORS! 

* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN AN EVENING! 

Wrili for our catilOQ and m il send ytu i 
WOftKlKfi SAMPLE ol in Hsclrk irjMtar ttiM YDU CAN 
MAKE rOLJRSELF (rwi rMter^s vwJI 1'nrJ around the hrauw 

' Send £2.00 to: 
oept PM12 THE TELEFUTE CORPORATION, 
11620 Kilching St. Sunnynifi^d, Calil. 92388 



SMALL ENGINES 

"GALORE* 



10tTs in slock. 2 HP through 
18 HP available for immediaie 

delivery now. 
If you think our competition has good 
prices, just wait until you see ours. 
FREE DISCOUNT CATALOG 
ASHLAND SMALL ENGINES Oept. A 
104 Henry Clay Blvd. Ash/and, MO 65010 
1^14-657-2110 




Say Merry Christmas 



With White's NEW 
t'AGLE Metal Delector 



Si 




Sensitive detectors locate the rare ^iL r l^fi 

and valuable for fun and profit. 1-80Q-547-09I I 

95 & up* WHITE S ELECTRONICS 

Sweet Home, OR 97386 



Understand 
THE MVSTTQLE 
SURROUNDING 
COMPUTERS 



COMMUNICATE 




with your peers, associates, and your children. 
Send t$ on check rx money order < Md residents 
add . l^c for Hate* Ian ) ft* a rxxjk \tl un torn palm 

to: 

Whiiefmrd Publishing Coinpany 
IS 20 1 Rolling Meadows Rd. 
Upper MiiiJboro. Md. 2C377; 

Aftow 4-fi Week* f<>r Driiv(t\ 



FREE SPORTS 
VIDEO RENTALS! 



And wholesale prices on 23,000+ sports 
products t including guns, ammo, fishing 
gear, hunting ancf camping supplies and 
morel FREE info. Sports America, Inc. t Dept. 
1 66 ■ P.O. Box 1415, Highland Park IL 60035 
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Exciting NE W Car Wax In Colors! 




• Helps restore original 
colored beauty. 

• Eliminates swirl marks. 

• Eliminates white residue. 

• Covers "spiderweb" 
scratches. 

• Made with pure 
carnauba. 

• Wo abrasives. 

• Easy on, easy off. 

• 10 colors. 

• Inexpensive ($9,95). 

• Money back guarantee. 

• Fast toll tree number. 

• Great gift item. 



The Only Car Wax in Colors. 

Cars come in all sorts of colors. Color 
was important to you when you chose 
your car Why not protect that color with 
a wax that comes in colors? After years 
of research, the KolorKey Company has 
patented a process by which color Is 
added to pure carnauba wax. Now you 
can make the color of your car richer 
and deeper with the ONLY car wax in 
colors. There are ten colors to choose 
from: Mack, red, brown, yellow, silver/ 
gray, burgundy, green, navy, light blue 
and natural (clear). Choose the color 
ttiat most closely matches your car. 

No White Residue. 

Removing the swirl marks, white 
reside and powder that other waxes 
leave make waxing a tedious task. With 
KolorKey there is absolutely NO white 
residue, NO white powder, NO swirl 
marks, and NO tedious detail work. 

Contains Pure Carnauba 
with No Abrasives. 

KolorKey's patented formula is made 

with only the finest grade of pure 
carnauba and contains absolutely no 
abrasives. KolorKey is safe on all types 
of car finishes. 

Covers Tiny Scratches. 

KolorKey removes those tiny "haze' 1 
or "spiderweb" like scratches on all 
colors, even on black. 

Easy On, Easy Off. 

KolorKey's smooth fiqurd carnauba 
goes on easy and unlike waxes that 
become hard to get off after drying, 
KolorKey is easy to get off. Many have 
cut their waxing time in half with 
KolorKey. 



How Long Does KolorKey Last? 

KolorKey leaves you car with a tough 
protective high gloss shine that will 
normally last over half a year. Use it 2- 
3 times a year for maximum protection. 
Many find KolorKey such a joy they wax 
every few weeks. KolorKey comes in 16 
oz, bottles, enough for 2-3 waxes each. 

Moneyback Guarantee 

If you are not satisfied with any 
KolorKey product simply return the 
unused contents to us and we will gladly 
refund your full purchase price. 



HERE'S WHAT 

OUR CUSTOMERS SAY 

" . . I own a Porsche, and am a fanatic 
about its care. One thing that your wax 
does is take out the swirl marks from 
my car. After waxing with KolorKey, my 
car looks like it did when it left the 
showroom floor," 

Bill S.— Dallas, Texas 
". . . This is the best car wax I have used. 
Usually a carnauba wax is very hard 
to get off my car after it dries. KolorKey 
goes on easy and comes off easy, and 
it seems to make the color of my car 
look much deeper and richer." 

Jack N. — Anthony, New Mexico 
"... I am sold on your car wax in colors. 
It is not only the best wax \ have used, 
but the elimination of the white residue 
and powder on my burgundy car makes 
the waxing a Joy," 

John P. — Santa Rosa, California 
". , . I have used many different brands 
of car waxes over the last 36 years, but 
since I used your KolorKey recently I 
discovered what I have been missing." 

Francis W— Baltimore, Maryland 



New Polishing Cleaner in Colors. 

If your paint is dull, faded or oxidized, 
or if it has tar spots or water spots or 
old wax and polish buildup, use our 
exciting new colored polishing cleaner 
before waxing. It contains amazing new 
KAOPOLITE® {a substance used to 
polish expensive jewelry) and it will 



shine new life into your paint It is so 
gentle it cannot even leave a 
"spiderweb" scratch on your paint and 
it will not leave white residue or powder. 
It may save you the cost of a paint job- 
It also comes in 16 oz. bottles in the 
same 10 colors as our wax. 

New Vinyl Wax in Colors. 

Why not protect the classy touch of 
the vinyl on your car with the only vinyl 
wax that comes in colors. It will enhance 
the color of your vinyl and protect it from 
cracking, chipping, peeling, and 
discoloring. It will also protect it from 
the ultraviolet rays of the sun, dirt, grime, 
and soap creating a smooth, slick, 
protective finish. You can also beautify 
rubber with it It comes in 16 oz. bottles 
in six colors: black, burgundy, navy, 
brown, silver/gray and natural (clear). 
Simply order the color that most closely 
matches your vinyl 

For purchase or further information call 
toll-free 1-800-525-8624, ext. 12 (in 
California 1-800-233-9559) or send to: 
Progressive Energy Corporation, 255 
South Bent Avenue, #B-1, Dept. 
PM127, San Marcos, California 92069, 
Prices: $9.95 each + $3.00 shipping. 
FREE shipping on 4 or more bottles 
of KolorKey products. 

btls. car wax, color(s) 

Ms. cleaner, color(s)^ 

btls. vinyl wax, color(s)— 

□ Check □ C.ao. □ VtSA/MC 
Card Exp, 

Name 

Address 

(GIVE STREET ADDRESS FOR DELIVERY) 

City State Zip 




Progressive Energy Corporation 

255 South Bent Avenue. Dept. PM127 

San Marcos, California 92069 
CALL NOW, TOLL FREE 1-800-525-8624, 
IN CALIFORNIA, TOLL FREE 1-800-233-0559. 

©1987 Progressive Energy Corp, 
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Hew Design! Spotweld Perfectly in 6 Seconds 




Converts an Arc Welder to a Spot Welder 

It welds any steel between 18-26 gauge. 
(Auto body sheet metal is between 18 and 22 
gauge), Ideal for welding replacement panels, 
floors, brackets, clips, braces, etc. Welds from 
one side so it can even do blind panels that or- 
dinarily can't be spot welded. Comes with two 
pressure heads — four prong for control on flat 
areas and two prong for reaching into edge and 
recess work. Proper replacement electrodes 

Cut Spotwelds In 
Seconds 






Line up Drift Cuts top layer only 

Remove spotwelds without cutting through 
the lower panel W arbor has adjustable pilot 
to insure perfect cuts without damaging metal. 
Pilot pops out slug after cutting. Works on air 
and electric drills (900 r.pm, max J with U" 
chuck, Use with sheetmetal up to 3/16". 

3219 Spotweld Cutter $12,95 

3220 Replacement Cutter $4.50 

Auto Restoration Books 



***** 




Here's a selection of the most popular 
restoration books in the Eastwood library. 
6602 Key to Metal Bumping— how to use body 
and fender tools ■ $6*50 

6600 Auto Restoration Tips and Techniques— 
A favorite reference book! $9.95 

6645 Auto Body Solder— the Bible of body 
solder repair work $05 

6601 Auto Body Repair— professional 
techniques explained ; . $16.95 



available through Eastwood. Gun comes com- 
plete with connection wire, spare electrode, 2 
pressure heads and complete instructions. 
Hook it to the electrode holder of your AC arc 
welder (set at 50 amps) and ground to car body. 

4325 Spot Weld Gun $39,95 

4321 Package 10 electrodes $9.75 

4347 Powerpack for spotwelder $129*00 

{If you don l have an arcwelder) 



Flangers For Flush Welds 




Offset Gives 
Smooth Lap Welds 



Adjust tool to metal thickness, flange repair 
area and lay in patch panel Lets you weld 
flush with body metal, which minimizes grind- 
ing and filling. Works in tight areas and on 
sharp curves. Perfect results with very little 
effort. 

6286 Panel Flanger $29.95 



FREE CATALOGS! 

1-Year Subscription 
to the Eastwood 
Catalog 
Fill In Coupon 



■■ ■ I < M I I 





Nibbler Cuts 
Sheetmetal Fast 




Our nibbler cuts curves, straight lines — any 
shape you need. Leaves flat, no-distortion, 
burr-free Finish. Uses less effort than ordinary 
snips. Chromed steel construction with cush- 
ioned vinyl grips. Heat-treated tool steel jaws. 
Cuts up to 18 gauge steel, 16 gauge aluminum. 
Jaws replace easily. 

6281 Nibbler $28.95 

6284 Replacement Blades (pkg. 2) $9,95 

Get the Lead . . . fn 

The EPA figures there could be 
as many as 70 million "high 
risk*' engines likely to suffer 
"valve -seat recession" and 
other engine damage due to 
the removal of lead with its 
lubricating properties. East- 
wood's Lead Substitute is 
chemically compounded to 
help protect valves and valve 
seats. Protects the engines in 
all gasoline engined cars, 
trucks, boats, farm equipment, 
etc. Add one bottle per tank of 
fuel {16-20 gallons of gaso- 
line). Sold in cases of 12-8 oz. bottles, NOT 
FOR USE IN UNLEADED FUEL VEHICLES. 
2802 Lead Substitute-per case of 12 $26,95 

High Temp. Stainless 
Paint For Exhaust 
Systems 




LEAD 

suBSTrruri 

Mi 




Our unique formula of corrosion resistant 
stainless steel leafing pigments bond to a metal 
surface to block out rust. Unaffected by the hot 
and cold cycles of automotive use, this coating 
will last for years* 

Easy to apply, just clean the part with a wire 
brush, No primer necessary, Can be brushed, 
air dries in 60 min., and cures in use to 
maintain its maximum hardness and durability. 
Complete instructions on can. 1 pt. can* 
1256 High Temp. Stainless 

Coating $12*95 



TO ORDER 1 QAA Q A C 117Q OUTSIDE U.S. 

CALL TOLL FREE I'OUU'O^O - 111 O (215) 640-1450 

Copyrighted material 
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astwood AUTO RESTORATION TOOLS 



Remove Rust Without 
Harming Good Metal 




3430 Oxi-Solv t 16 oz. . 
3432 Oxi-Solv, 1 gallon 



Oxi-Solv removes rust 
and corrosion fast on any 
metal Just spray, dip, or 
brush on and see it 
work!! Oxi-Solv is non- 
flammable, non-toxic, 
non-caustic and odorless. 

Extra bonus: After 
removing rust, Oxi-Solv 
gives a zinc phosphate 
coating to metal for 
better paint adhesion. 
Reusable. 

* . * $24*95 



24" Sheet Metal Brake 




This is a heavy-duty auto shop brake for 
panel fabrication, Will form angles up to 90° in 
metal 24" wide with 18 gauge thickness. You 
can form narrower widths on heavier gauge metal 
All welded steel construction with reinforce- 
ments to eliminate lifting and "bow". Mounts 
in any shop vise with a 2* opening and can be 
set up in minutes. Just insert metal, clamp 
holding bar in place, and lift handles. Produces 
a sharp, clean bend in steel and aluminum, Two 
5" C-clamps required for use (not included). 
Weight 26 lbs. Minor assembly required, 

6268 24 brake $49.95 

6271 Set of 2, 5" clamps . . $14,75 

Smooth Dented Body 
Panels In Minutes 




Serrations shrink dents without removing metal 

Just attach this 9", 18 gauge stainless steel 
disc to your heavy-duty body grinder and you 1 11 
level stretched metal to its original factory- 
smooth shape. The secret's in the unique blade 
that creates heat to shrink metal back into 
shape. It has a W arbor to fit standard grinders 
(maximum speed 8000 np. m . ; 5000 r + p.m . ideal ) . 
7001 Shrinking Disc $29.95 

Prices in this ad supercede those of previous Eastwood ads. 



Convert Your Arc Welder For Mig-Like Results 




Most arc welders have been designed for 
joining VC metal; our stitch welder attachment 
controls welding heat to produce smooth, even 
welds on body panels — limits distortion and 
bum-through. 

The current's directed through an electrical 
solenoid and diode circuit. The solenoid, which 
pulses thousands of times per minute, gives 
you normal welding amperage while allowing 
you to weld thin pieces. Although the arc never 
appears to break, the reciprocating electrode 
action pulls the electrode in and out of the 
weld puddle to limit welding heat. 

Welding's easy: once you strike the self- 
starting arc, lay the rod on the metal and let 
the machine do the work. Resulting bead is 



FREE CATALOGS! 
Fill in coupon 



Sandblast Away Rust 




Our sandblaster is field proven (thousands in 
use) and priced right. This sandblaster gives 
you the ability to remove rust, scale, paint and 
corrosion in minutes. Also doubles as air 
gun/ degreaser for cleaning parts. 

The Eastwood sandblaster package includes 
all-metal power (same as used on our larger 
units), ten foot hose, 14" pickup tube, spare 
nozzle and complete instructions. Just attach 
to 1 HP compressor, insert pickup tube into 
sand or other abrasive and you're ready. 

8532 Sandblast Gun $35.95 

8534 Sandblast Gun & Hood $49.95 

©Copyright mi The KasthHI Group 



smooth and even, with slag coming off in large 
pieces. Easy to master with practice. 

The stitch welder's five foot power cord at- 
taches to any A.C. arc welder's electrode holder 
(must run at 80 amps or less). Uses arc welding 
rods up to 3/32" steel and stainless. Tool body 
cast aluminum with vinyl insulated grip for 
positive control Electrodes held with set screw 
and can be easily replaced. Designed for years 
of trouble-free service, 

4369 Stitch Welder $59.00 

4377 Arc Welding Rods for Sheetmetal %T Dia. 
Special Flux 3 lbs. Pkg. 

(Approx. 120 rods) $12.95 

4347 Powerpack for stitch welder . . . $129.00 
(If you don't have an arc welder) 



TO ORDER CALL TOLL FREE 

1-800-345-1178 

OUTSIDE U.S.: (215) 640-1450 



30 Day Money Back Guarantee 



iSend me the following: 

Item (s) 

Item(s) # _ 

Item(s) # 

— Item(s) # 

ltem(s) # 



1 



Code 104PMC7 i 

i 

$ l 

— * i 

$ ! 

i 

i 

i 
i 

— -i 



Packing and Guaranteed Delivery Charge 



$1.00 to 20.00^*3.50 40,01 to 50.00-54,95 

$30.01 to 30.00- 50.01 to 7S.00-S6.00 

$30,01 to 40,0044 40 75.00 and up-$6.50 

□ Send me your free catalog TOTAL S 

□ VISA □ Mastercard D CO D. I Add $2.75) 



Credit 
Card . 



Expiration 
Date 



□ Check enclosed 
Name 



Address 



City 



State 



The Eastwood Company 

580 Lancaster Ave. , Box 296 
Malvern, PA 19355 



i 
i 
i 
i 

— i 
i 
i 
I 

— t 
l 
i 
i 
i 

— I 

(PA residents add 6% sales tax) I 

I 

1 

I 

1 

I 

I 

I 
I 

— I 
I 
I 
t 
i 

.-I 



Zip 
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STOP WINDOW HEAT LOSS WITH LOW COST-EFFICIENT 
ENERGY ARSENAL WINDOW INSULATING SYSTEMS . . . . 




With the Tow cost-effective Heel Window II 
Inside Window Insulating System . . . 

Energy Arsenal Mlg Window Sy stems slops 
cold air infittrahon and prevents excessrve heal 
loss tof less cost than window systems that cost 
many times more. By creating an insulating 
pocket ol air. you can keep your living and 
working areas comfortable wrth lower thermo- 
stats to save on healing costs 

This system uses an interlocking fastener 
thai is positioned on the window trim in a matter 
oi minutes The 100% clear window film is 
snapped into place between the two fastening 
mt&rlocks, thus tormina an air-tighl seal 



Available in white or brown 
Complete Kit Has Everything You Need 





40 IN. WIDE BY 


SO IN WIDE BY 


60 IN. WIDE BY 


25 Ft long 4 
75 F1 Faslener 

50 ft long 4 
ISO FT Fastener 

75 Ft long* 
200 Ft Fastener 


(IF- 1(10 SI 9.9 5 
ttlf.mi US 95 

mno? S49 95 


Bit ?Q0 SI? 95 
alF-201 13195 
mf-ZQ? J5Z95 


HlF-301 

HIF-M2 167,15 


PaJin Onftr Pitlure Winds* Site -- fl* in k E 


IFi 4 35 Ft Fastener Sloe* flPIF-101 Cost S9-9S 



Our Economical Low Cost Tape On 
Window Insulating System . . . 

A fast and easy low- cost effective window 
sealing system Our Heat Window can'1 be 
beat Stops cold air infiltration — installs in 
minutes from me inside — 100% crystal clear 
— shrinks tight with hair dryer, No tedious 
measuring or cutting Uses double-sided acrylic 
polypropylene fastening tape Comes in a 
complete kit nothing else to buy. 

Complete Handy Kit Lets You Get The Job Pone Fast! 




25 Ft long £ 
75 FI Tape 

50 FI long & 
150 Ft Tape 

75 Ft long & 
225 Ft Tape 



40 IN. WIDE BY 



ttHW-101 % % % 
8HW-102 S17J5 
tfHW-103 123.88 



50 IN. WIDE BY 



ttHW-201 S1D.95 
ttHW -202 $18.95 
*HW-203 $24 95 



60 IN. WIDE BY 



$11.95 
MHW 302 $22 95 
HHW-3Q3 $30.95 



Palip Poor Picture Window Size - 7 Ft x 9 Ft 5 35 Fi. Tape - flPHW-100 S6.S5 



Heat Window Plastic Film 

This high quality plastic lilm has been devel- 
oped especially for storm wmdow applications 
It's 100% optically clear — durable and strong 
with a high -tens lie strength. This is an inside 
gauge film that can be used with excellent 
results. This film can be tightened with a house- 
hold hair dryer 



Order Enough To Insulate All Your Windows! 





LGTH. 


40 IN. WIDE BY 


50 IN WIDE BY 


60 IN. WIDE BV 


M IN WIDE BY 


40 Ft 
flOFl 
120 Fl 


BPF 4Q1 J 7 96 
BPF-40? SI 195 
IPF 403 11 9 95 


BPF-501 S 995 
BPF -502 $17.95 
BPF (2*95 


m -601 111-95 
ttPF-602 119.95 
MPF-603 528 96 


KPF-BQt SH-95 
BPF -FJ02 126 95 
flPF -B03 135 05 



V-Type Weather Stripping Seal 



Slops draMs and wind 
rhru door jams and windows 
Installs m minute? *>-:t, 
scissors While or 9rDwn 



2b F1 - StKk 1^5 250 I J« 

50 F1 - Stock BVS-5O0 % 7.40 

75 Fi - Stock 1US-750 511.45 

100 fl - SkX* lVS-100 |1 5. ID 



SHlPPIft 


G RATES AND PRICES - PLEASE NC 


iCO.O's 


Total for 
Merchandise 


up ID 
10.00 


1001 
15.00 


1501 ' 
2000 


20 01 

30 00 


30 01 
35 00 


35 01 
45 00 


45 01 
9900 


OVER 
100 00 


Shoo & Del 


2 50 


2.75 


3.00 


325 


3.50 


3 75 


4 75 


6 75 



qua guarantee, should you not feel satisfied keep the portion too have installed and 
RETURN THE UNUSED FOR t JON WITHIN 15 DATS FOR A COMPLETE REFUND LESS POSTAGE AND 
HANDLING 

Energy Arsenal-Dept. pm-12 

Northampton ind. Park, 107 Industrial Dr. Ivy land, PA 1 69 74 





System 



A quality way to seal off win- 
dows and door openings. This 
will work with any film from i 
lo 4 mills thick. Domes with a 
loam serf adhesive attached 
to bottom portion. Installs on 
trim or frame and can also be 
painted No special skills or tools needed lo 
install. Comes in white — brown — 
25 Feel long-Slock ttFS-101 Cost S 5.50 



h- i/2"-h 



50 Feel long/Stock ttFS-102 Cost 
75 Faei long.' Stock 8FS-103 Cost 
100 Feet long/ Stock ttFS-104 Cost 
Please note color on order form. 
Comes m lengths 26' long. 



S 9.95 
$14.90 
$19,25 




Heavy-Duty Mocking 
Fastening System.. 



Same design as above bul 
wider on bottom and heavier 
in gauge. Made ol PVC for 
outside use. Has self ad he- 
h3 '*"H siveorcanbe nailed or stapled 

Available in white or brown 



25 Feet Stock ttHFS-201 
50 Feet/Stock ttHFS-202 
75 Feet/Stock ttHFS-203 
100 Feet 1 Stock HHFS204 



Cost; $7.45 
Cost: 114.90 
Cosh $22.35 
COSI: 129.00 




Double-Sided Acrylic 
Fastener Tape . . . 

Developed for inside storm window applica- 
tions. Low in cost and easy to use. 
1 1? wide k 1 10 Fl Long; Stock *T-i 01 $3.95 




ORDER TOLL FREE 

VISA - MASTERCARD 

1 -800-325-2826 

IN PA 21 5-322-0363 
Minimum Charge Si 5.00 
6 days a week 8:30 to 6:30 EST. 

Energy Arsenal-Dept. pm-i? 

197 Industrial Dr, t Ivyland, PA 19974 



STOCK n 



QTY. 4 
COLOR 



PRICE 



□ Cheek 

□ M.O_ 

□ VISA 

□ MC 



Shipping 1 Hindi m 9 



PA add 6 % Sain Tax 



TOTAL ENCL- 



EKP GATE 



CARS NUMBER 



SIGNATURE 



NAME 



I ADDRESS 
I 



City state zrCODE 

A MINIMUM CHARGE ORDER IS $15.00 




Every Truck Needs A 





S-, 



AVERAGE 
SIZE 

2T X 15* X r 



CLEAN IT UP, LOCK IT UP! 
STORE MORE IN YOUR 4X4 

STOW- AWAY IS A 

STORAGE/ 
TOOL BOX 

SECURED BEHIND 
THE WHEEL WELL. 

OVER 25 CUSTOM 
ENGINEERED MODELS 

Call for information on your vehicle. 

$89?o- 



*Plus $5 ea, ship. Texas 
residents add $6ea. sales tax. 




CALL TOLL FREE 

1-800 533-5436 

(IN SAN ANTONIO 655 -1QO0 > 




LIDO 



13615 TOPPtK CIRCLE #2 
SAN ANTON IO f TX 78233-4031 



INCORPORATED SATISFACTION GUARANTEED. 



Save Time I Save Money! Mlti Supply 
Sells Over 1,000 Different Top Quality 

STEEL REPLACE- 
MENT PANELS 

To Repair Rust or Collision Damage on Many American 
Cars, Pick-up Trucks and Vans and Most Imports 





Mill Supply 

Dept. PM-712 

3241 Superior Avenue 
Cleveland. Ohio 441 14 

Toll-Fm 1-800-321-1742 

Ohio (216) 241-5072 



Latest 1 36- Page 
Mill Catalog 
$4.00 

Send chech or money ondbf ; stem about 
A weeks for caia 23 delivery VISA or 
Maslafcard accfiplad ON PARTS 
GRDEfiS ONLY 

Fr«* Infernulbofl $$nd $*lf-*0dr*&s4d. 
ilamped long <m-u(Jo-p* 1c IrSe 
inrfifm*1»on cn *ny ONE Ampfican o< 
impon car. irudnir v*i 



PVC PIPE FURNITURE 



* Profitable Home Business 
■ Plans. Kits & Supplies 

* Easy To Make 

* Rusi Free 




FREE 

BROCHURE 

J & L CASUAL FURNITURE 
Rox 208-P, Tewksbury, MA 01876 



MOLDS 




for making Ornamental 
Concrete Items 

Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from world's largest 
mold manufacturer. 



CONCRETE MACHINERY CO-, INC. 



P.O. Gox A-99 Hickory. MC 28603 



+ +r +- * * PRESENTING * * 

CABLE TV 
EQUIPMENT 

* * * STARRING * * % * * 

JERROLD, HAMLIN, OAK 

AND OTHER FAMOUS MANUFACTURERS 

• F'NEST WAftRAWf PffOGRAM A^/AII^BlE 

• LO*^ST RETAIL/ \I/HOLESAL£ PRICES iK U.S. 

• ORDERS SHrPPED FROM STOCK WITHPM 24 HOURS 

FOR FREE CATALOG ONLY I SOO- 2 7 
FOR ALL INFORMATION 1-818-716-5 714 



E3 



MCIFK CABLE CO. INC. 

RESEDA. CA *KBS 




HO 
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Be Your Own Boss 

...IN YOUR OWN BUSINESS! 



Hundreds we ve trained have succeeded in this 
fascinating and highly profitable profession . . . 

. . .YOU Can Dolt, Too! 

*No mure hard, nasty work for me. 
Now I have my own business and with 
hardly any effort 1 average around $50 
a day. Thanks for my new start in life." 
Sam Walker Pri chard, Alabama 

"I opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329 for the first week , ,+ 
B. A. Deberry Utile ton, i i dor ado 




''Before en rolls 'rig I 

checked other courses 

and also asked for 
advice from several of 
the professional 
locksmiths is my area, 
They all said Foley- 
Belsau was tops and has 

the most versatile 
Key Machine . 

"I always 
wanted to have 
my own business 

and now I do, thanks io Foley-Bdsaw? 

David Fairbrother— Dave's Locksmith Service 
Milwaukee. Wisconsin 53209 

Work Pari Tine, Fill Tine - light it Noil 



Be a LOCKSMITH! 



Get into this booming high-profit business that's 
Easy to learn— Easy to do— Easy on You! 



Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular 
lock and key business has multiplied 1 a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 

Make Up to $26.00 an Hour — even while learning! 

Train FAST at Home! 

You re "in business" ready to earn $10 to $26.00 an 
hour a few days after you begin Foley-Belsaw's short- 
cut training. Take advantage of today's unprecedented 
opportunities in locksmithing for year-round EXTRA IN- 
COME in spare time — or fulltime in a high-profit busi- 
ness of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key 
Machine given you with course. These plus practice 
materials and equipment, plus simple, illustrated les- 
sons, plus expert supervision, plus business-building 
guidance will enable you the KEEP THE MONEY 
COMING IN ! Ideal for retirement — good jobs, too. 

SEND FOR EXCITING FACTS — No Obligation 

Discover what's in Locksmithing tor you — how Foley- Be I saw's 
master-Jocksmith -approved training can give you the skill you 
can depend on to EARN MORE — ENJOY LIFE MORE. 

PRO KEY 



No E**^* Included With Your 
Cost! Locksmith Training 




MACHINE 

YOURS 

TO 
KEEP! 




ALARM 

■ nd SECURITY 
SYSTEMS 

training. Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation, This 
valuable arid 
timely instruction 
includes al f special tools and 
supplies. ONLY Foley- Bel saw offers 
such extensive I raining in this 
rapidly expanding field as a part of 
your Locksmith training. 

ADVANCED Locksmithing! 

How to change combinations, in- 
stall and service Safe, Vault and 
Bank Safe-Deposit Box locks. 
You'll find it fascinating and high- 
ly profitable work, 



ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 



This Pro Key Machine can 
atone add up to 9200 a 
month to your income . . 
ant/ it won't cost you a pen- 
ny extra with your training. 

Find out all about it! 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return maih DO IT TODAY! 



30-DAY 

NO RISK 
TRIAL! 

SEND F Oft 
FACTS TODAY! 

RUSH 
COUPON 




FOLEY-BELSAW INSTITUTE 

6301 Equitable Rd., Dept. 
Kansas City, Mo 64120 



There is NO OBLIGATION and NO SALESMAN Will Gall-ever! 



RUSH COUPON TODAY 

FOR THIS FACT- FILLED 



I BOOKLET! 

' Tells how you quickly 

I train to be your own boss 
in a profitable Sparelime 
or Fulltime business ol 

I your own PLUS complete 
details on our 30-Day 
NO RISK Trial Offer! 




FOLEH1EL&AW fNSTTTUTfc 

63m EQUITABLE RD., DEPT. 11308 
KANSAS CITY, M0. 641ZD 



'. YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing, I understand there is no obligation 
and that no salesman will call 




Send lor your 
cony today! 



Zip 



I 

i 

I 
i 



FACTORY DIRECTCLOCKS AND 

FURNITURE <1A00 




$10' 



Do -It- Yourself Kirs 
or Assembled 

and Finished initial 

PURCHASE* 

• Grandfather Clocks, 
Mantel and Wall Clocks 

• C a bi nets, C h ests .Tables, 
Chairs, Desks and more! 

• Solid 3/4" Black Walnut, 
Cherry, or Oak 

• Heirloom Quality 

• Solid Grass West German 
Movements and Dials 

• Money Back Guarantee 

Kit Prices 
Starting at $89.50. 

Minimum order $99 



SEND SI FOR 
40-PAGE 
FULL-COLOR 
CATALOG 




EMPEROR 

CLOC K COMI»\\ Y 

World's Largest Manufacturer of Grandfather Clock Kits 
Dept. CP-2512, Emperor industrial Park 
Fairhope, Alabama 36532 * Phone 1 -205-928-2316 
I am interested in 

O Do-li-Your$eH Kits □ Finished Clocks □ Finished Furniture 

Name 



Street 
City _ 
State _ 



I Please Pnnlf 



.Zip. 




QUIK-SHOT 

SPRAY GUN 




$24.95 



Tired of spending more time cleaning your spray gun than 
using it? QUIK-SHOT cleans up in less than 20 seconds, 
With a non- clogging nozzle and disposable cups it's 
maintenance free! QUIK SHOT gives a fine finish with a 
uniform spray pattern. Spray all types of material - lac- 
quers, enamels, gelcoat, adhesives. Works with any com- 
pressor, 2 CFM 40 PSI r or larger. Rugged die-cast handle 
construction will provide years of trouble free service. 
NO RISK GUARANTEE Try it for 7 days If not com* 
pletely satisfied, we will refund your entire purchase price. 

Credit card customers ORDER TOLL FREE 
1.BOO.621G706, Ext. 54. 



Name 



Address 

Crty_. 



ST 



Zip 



QUIK SHOT Gun @ $24.95 ea. & $?.&Q shipping 

iComes compleie with 5 disposable cupsl 
.Pack of 7 dz. paint cups @ $7,00 & $1.50 shipping 



Colorado Residents: Add 3 % sales (ax 

Money Ofdcr or check lor $ enclosed. 

QUIK SHOT • P.O. Box 440881 • Aurora, CO 80044 
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PRESS RELEASE 



The Platinum GaSaver installs in a matter of minutes 
and works effectively on all gasoline engines. Cars, 
trucks motor homes, boats and e van implements using 
gasoline engines ail can achieve a 22 to 40^ increase 
in fuel efficiency with the use of this device, The 
manufacturer guarantee at least a 22% increase in 
actual gas mileage. 

Even with a properly tuned engine, nearly a third 
of the gasoline it consumes is not burned. Thai un- 
burned gas creates carbon deposits that shorten en- 
gine life, interfere with proper combustion and 
cause pings and knocks. And then the auto manu- 
facturers attempt to solve the problem by using a 
catalytic converter to consume the unburned gaso- 
line in the evhaust system before it returns to the 
atmosphere. 

On February 28, 1984, four years of administra- 
tive procedures were completed by the Consumer 
Protection Department of the U.S, Government 
reviewing this process. 

The government's conclusions? That National 
Fuel Saver Corporation invented and markets a 
product called (Platinum) GaSaver which brings 
about more complete combustion and better gas 
mileage in automobile engines by means of plati- 
num catalysis. Thai the (Platinum) GaSaver offers 
up to 30 percent fuel savings w hen applied properly 
to a gasoline engine. And that independent testing 
parties make stronger claims for (Platinum) Ga- 
Saver than docs National FuelSaver Corporation, 

The device takes only minutes to install on an 
automotive engine and allows 90 percent rather than 
the normal 60 percent of the gasoline in the com- 
bustion chamber to be burned during the power 
stroke. That means more power is developed by a 
given amount of gasoline. The device works on bo lb 
leaded and unleaded gasoline, and meets or exceeds 
Environmental Protection Agency and California 
emission standards. 

Federal Judge Walter Jay Skinner concluded a 
five-year administrative procedure studying the 
device by stating, "Indepcnent testing shows greater 
fuel savings with the GaSaver than the 22 percent 
claimed by the developer." 

The gas-saving system was tested by the Concord- 
Carlisle Regional School District in Massachusetts* 
which installed the devices on a fleet of 26 school 
buses and cars equipped with V-8 engines. 

"We've been pleased with the results," Francis D. 
Curran, transportation manager for the school dis- 
trict, concluded. The fleet has averaged a 20 per- 
cent increase in gas mileage, as well as an improve- 
ment in cold weather engine starts. 



[Tie Albuquerque 

mileage bv 229 



On July Uih« the government awarded Na- 
tional Kuel Saver Corp. S22.0O0 for developing 
a simple automotive accessory that increases gas 
mileage by 22 percent. 

Called the Platinum GaSaver, it injects micro- 
scopic quantities of platinum into the airstream 
entering the engine- 

The Injector itself lakes only minutes to install, 
while the platinum entering the engine increases 
the percentage of each gallon burning in (he en- 
gine from the normal 68 percent to 90 percent. 

Normally, that 22 percent would only burn 
when it came in contact wiih the plaiinum-coaied 
surfaces of the catalytic converter. But with the 
GaSaver introducing the platinum into the en- 
gine t platinum catalysis can now burn that fuel 
in the engine where the release of that heal and 
energy is hamesed to drive that vehicle. 

With 22 percent more of each gallon burning 
in the engine, 22 percent fewer gallons are re- 
quired. 

The process works on both leaded and un- 
leaded gasoline, and meets EPA and California 
standards. 



Federal Judge Walter Jay Skinner concluded 
the five-year administrative procedure studying 
the GaSaver by stating, "Independent testing 
shows greater fuel savings with the GaSaver than 
the 22 percent claimed by its developer, National 
FuelSaver Corp/ 1 

In another stud\ concluded recently, the gov- 
ernment confirmed that the Platinum GaSaver 
raises the octane of gasoline, eliminating the need 
for premium gasoline, 

Joel Robinson, the developer, coin men ted, 
"We've already sold over 70 t (XKJ tiaSavers. Iron- 
ically, we find more people buying the GaSaver 
tor its third benefit of extending engine life, than 
buy it for fuel savings or octane boosting. Ever 
since our economy became battered by OPEC 
in 1 973, we were convinced il would be a smalt 
company like ourselves that would reverse the 
trend of higher fuel costs. . 

The Platinum GaSaver has passed a 4 year 
administrative study of the U,S. Government. And 
has a full money back guarantee 

North American Research Corp. 
1-800-255-2342 



In addition to the 544,000 savings in fuel costs 
for the school district, the transportation manager 
notes that the real savings comes from reduced ma- 
jor engine repair on the buses as a result of cleaner 
burning engines that produce more power for the 
same a mourn of fuel. 

In a press interview the developer states that the only 
problem the company has encountered is keeping up 
with the demand. With the heavy demand in the trans- 
portation industry and the ever increasing use in the 
farm community and now the news has spread of the 
tremendous ben i fits in recreational Vehicles, Motor 
Homes and Boats as well, we are working around the 
clock to keep the orders Ft J led. At this time we are able 
to guarantee delivery within 3 weeks. But at the present 
growth rate, we can sec consideralby longer delivery 
times in the near future. 



How the Platinum GaSaver System Works 

The device needs only to be connected to one 
vacuum hose. Hose and T adapter are supplied 

Air drawn in by VMgum 



HPSC !□ VKtlUtn Line 
L'jLhnj: ii> 
^ LumfcusJnifi chamber* 



Air 3 puce where 
^renting ji pljimuTi \ jp^r 



HnlJmp mi; U lion 

far pLitirium 

itijSnJ^CT fnnvcnlrjlcl 



A.ir bubble* gather 
platinum irakculet 




Government awards $22,000 for development of a simple 
device that increases fuel efficiency 22 to 40% 
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V ,j r SYMBOL £500 




FAT TO TBI 
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d/b/a National Fuel saver Corporation 
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THE BDM OF. 
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I Twenty two thousand seven hundred forty r>gvf*p anf} ' SI H nnt^i^^t 

1 * t . 



ADVANCE OF FUNDS J 



I 



7t ii*R500 7f 



I 
I 

i:oooqqo5 ia>: os?iflRQ35v i 




;» ^ j 1 




Guarantee 

It after 10CK1 miles oT driving with the 
Plaiinurn GaSaver you haven't achieved 
ai least a 22° 0 Increase in fuel efficiency 
or if for anv reason you are not 100% 
satisfied, simply reiurn the unit for a full 
refund. 



> 

-.ii 



North American Research Corp. 

1-800-255-2342 
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HANDCBAFTKD 
IN THE U.S.A. 




Hi:PF,RBOO$TER 



Eatiiy Infinite jn Home Heating Ducts — 
Batista Warm Air to 

Hard To Heat Rooms 

Special introductory Offer 
§ 1 ti.dri pLu* $3.00 S&H 

Regular Price $25.95 

ffatri fy V, 9'\ *~\ f din- A llitw fi-H wrfkit fi if dr-l i vory, 
.111 ft™.- k lord, IL ft I I M I 

y mi i s j 1 1 1 k i /„s,w: war * .vf Jjf.vu rw.v 

IHimiw ltaiwirill»iiilii ft'.' Kiili™ "fil* 




BAND SAW MC „ 

"S*EEL CUTTING" * 95 00 

!l is I rue Vour wood cutting only twrnl saw can cul 
sleeH by attactiing a S95 00 Muto-Cul Speed Reducer. 

CJiarwing from wood speed (£200 FPMi 10 steel 
speed (145 FPM| can be accomplished in less man 
one mlnuta. 

Over 20.000 now in usa. U L recognized. 



Visa, Mastercard « Check 
$95.00 « UPS 



Wrile lor details. 
Irrventofs Manuradunng 
P.O. BOK*32T1$4 
Uttleton. CO SOt 27 




Portable Steam Cleaner 

Steam in 60 seconds 

CLEAN: 

Engines, Air Filters, Lawn Mowers. 

3-yr. guarantee an lire box, coils. Uses liq- 
uid soap, propane fired. Wt. 120 lbs, Auxil. 
pump required on low water pressure. 

WEDCO MFG. INC., Dept. M-1 8 
P.O. Box Q, 940 West Broadway, 
Jackson, Wyoming 83001 



NEW' AT LAST! 



r 

! ; 




fap Garl5*4."i[»| *T'7D0 



niuflU 



^ 4,15 ur - j"27" MAOHJW I*i7} qi 1*pC S9.97 



Ftftrt hi srTJf Zap Hynt <i PS*^, i 1 ?™ 



■S3G &0O| SS" SUPEAMAGcBS n2-pc$ 14.97 
•SS TO ■ 0. J7-MA& I J?S li| 3 -pC$ 1 6 , 9 7 



" -- ■ -j- <■--:., ■ fltP^W " *.T" •?•"■'*' *£. 1 ir " 



!5 djy NO RISK ninnevba^ gujr wpTOhdir TwW Imi Dfin 990 Ol 1 □ T-OLLFFlEEe 4 ]fl 

St*d «m* m » VISA. MC.AMX.Diu (C.G.0.JM minw « OUV-fitt-NJ I I S OflBERS OHLti 
ZAP-DART. tNC. p,0. Box 25051 -M SaJt UM CHv, Utah 841 2 E 



MINI BIKES 




GO KARTS 

E HOI NES-KITS-P ARTS 

72 PAGE CATALOG 
S100 REFUNDABLE 

Largest Selection. 

UW HART WORLD Dcp! M 

' * ' 1 1 USB Mentor Ave,, Painesvi Ile r 0rii0 44077 



DISCOUNT 
PRICES 



Cfff Problems Frustrating You? 
Here's Tour Answer! 

POPULAR MECHANICS 
MASTER KEYS TO CAR CARE! 

Save money by fixing basic car problems yourself. Keep this handy 
packet in your car, refer to it at a moment s notice, wiererer you 
are. Step-by-step LnstrucUons, all shown on numbered sheets, 
photos and diagrams show you how to handle each problem thai 
— _ I arises. So convenient, and money saving 
f¥lYSI 4t*^l ir . too! INSTANT CAR REPAIR! 

Send $5.9S to Popular Me- 
chanics, D«pt FL, Sox 1014, 
Radio Cky StMkm, N*w York, 
NY 10101. 

For mare on Udmstini; pro- 
jects jcod for Poou lar HmW- 
k$ PlAns and Ideas Catalog. 
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GIANT CATALOG! 



Send $1,00 for a giant 
catalog of hundreds of 
incredible technical 
how-to booksl Every- 
thing from perpetual 
motion and machine 
shop to motor rewind- 
ing, steam power, pros- 
pecting, moonshine, 
storage batteries, run- 
ning three-phase mo- 
tors and much morel 
You must see this cata- 
log! 

Or get a copy free 
when you order a book 
direct from this ad. Send 
check, MO, Visa or Mas- 
tercard. 

All books are guaran- 
teed. Money back if not 
satisfled. Highest qual- 
ity books! Fast service! 
Fair dealing] 



ORDER TODAY! 



A Power Plant... 

Get thousands of watts 
from a common auto al- 
ternator! Run tools, 
lights, AC -DC appli- 
ances, charge batteries, 
do light arc welding and 
morel Jam-packed 
bookletl 

Cat. no, 80 $3.00 

A Complete 
Foundry! 

Convert a 
five gallon 
pail into a 
powerful furnace to 
melt aluminum, pot 
metal, & brass* Convert 
scrap into ingots and 
machine parts* Best 
selling paperback! 
Cat. no. 163 $6.95 




A 

Shortwave 
Radio..* 

Build simple but power- 
ful shortwave radios 
from plans in this 1934 
handbook. Includes new 
chapter showing how to 
use transistors in place 
of tubes! Heavily mwr 
illustrated 
paperback! 
Excellent! 
Cat. no. 4643 
$12.95 

Build A 

Metal 
Lathe! 

Build a precision metal cutting lathe with hand 
toolsl No precision equipment needed! Cuts steel to 
.001" inch. Large capacity! It's truel Complete de- 
tailed how-to! Paperback. 
Cat no, 177 $7,95 




Lindsay Publications Inc 

PO Box 12-DK, Bradley IL 60915-0012 

□ Send a catalog! tVe enclosed $1.00 ($3.00 foreign airmail) 
j— | Send the books I've listed and a free catalog* I've enclosed 



C Write \ 
' Today! S 



the cost of the books plus shipping and handling. 



Name 



Address 
City 



State 



Zip 



143 



AUTOMOBILE 
TUNE-UP 




You don't need prior experience to tune 
your car like a pro; just a few basic tools 
(well tell you which ones) and the In-Tune 
Video Manual whose master mechanic 
will take you through a complete tune-up, 
step-by^step. You II learn — and see — 
everything you need to know from liming 
to wheel bearing adjustment in 60 crystal 
clear minutes of video instruction. 

THERE'S AM IN-TUNE VIDEO MANUAL FOR: 



AHd Romeo 

BMW 31 a. 320. 6 C V I 

Nissan Sentra 210 240 260 

26(V 

1 Honda Accord 
1 Jaguar 5 Cyl 
Ma2da GLC. 626 Hh7 
1 Mercedes 460 (9 Cy» Diesel 



- Porsche 911 944 

- Saab 900 

* Toyota Crnssicta Supra Ceiica. 
Corolla 

* Volkswagen Raobri Quantum 
-Volvo GL DL 

- GM S Cyl 

* Jeep 6 Cyl 



$2495 



IN-TUNE VIDEO 
MANUAL only 

{ i S2.50 shipping). 

TO ORDER CALL TOLL FREE 

1-800-334-0854 Ext. 835 

(24 hours a day. 7 clays a week) VISA Master 
Card accepted NYS Residents add sales tax. 
Money back guaranteed. 




38-C Otis Street, West Babylon, NY 11704 




Pocket MJg 



DO 



11UA 



WAS PH 



Pto4«tik»nfel quiKty MKJ wrtfing lot 
the SHOP, RACE TRACK 1 HOME. 
Th« POCKET WIG wildi titsl, 
tin in! in, dlvmLnum wflhoul 

diiionJorv Rudy lo (fidud** 

oonlKlor. rtoul*lor, Ik* thlald, 
n 3 v - A-a H" uwl wlf* , Wild Fk« a pro with tht 
HA- HU. original POCKET Uta 



Pocket Turbo 13 

[Weld 5/ 1 6 st sot ptato In ore pass. 130 
amp 1 H5v welder wf we'd from ?? go 
to 5/16 steel. 30 omp breafcer will hokJ 

Hos conf ociof for dead wire. Ton, 
weighs 50 bs. 



0692° 




KSIO 140 AMP. 



WeJd 3/8' steel plate In 30 amp br eaief wffl hofcl 

OME PASS Has conracror for deod wife. 

IdO omp. 115 v. welder wB buir-ifi Ion. wheels. 70 lbs. 
wefc3 from 22 ga to 3/8" plate 



Plasma Cutter 
Wire 

Spray Guns 
Sand Blaster 
Gas Cylinders 
And Much More 



El Year Warranty piusups shipping 

IN FLORIDA CALL [904)258- 1 465 



>AYI ON A MIG 

1115J ENTERPRISE CT, HOLLY HILL, PL 22017 



1NC\ 



HIGH PERFORMANCE 
COMPUTER CHIPS FOR CARS 




* Increase Horsepower * Quick Throttle Response * 
* SmiMiiii T tuque Converter I joctoui * Better DrivcaNlily * 
* GM-FORD MOPAR BMW Pickup^ * 
Chips starting al * Call or wnie for informjlion 

(3121 766-2205 (9-5 CSTr CP 

KARTRONIC DISTRIBUTORS INC. 

SOS A N. Central Ave. Wood Dale, 1L 60191 

(Nat for sak on any pollution controlled vehicle in CA) 



POPULAR MECHANICS 
POSTER OFFER 

To order additional full-size 
copies of the Air Power 2000 
poster in this issue, send $1 .95 
per print request to POPULAR 
MECHANICS Print Offer, Box 
1014, Radio City Station, New 
York, New York 10101. Avail- 
able while supply lasts. 





Pegasus A 7 -ft. diameter hovercraft, 
which floats 10 inches off the ground. It's 
built from plywood and is powered by a 
3.5 hp engine that runs nearly 3 hours on 
a gallon of gas, Plans come complete with 
drawings and a 32-page photo-illustrated 
instruction booklet. Great for weekend 
sports and leisure. (PL-1800— $9.95) 




'IW* Flyer You grab the joystick, twist the throttle grip and suddenly you're flying 
at speeds over 75 mph on land or water. That's PM's latest high-tech hovercraft, 
propelled by a 65 -hp snowmobile engine that powers a four-bladed fan. Lift comes 
from a 10 -hp mower engine that carries you and two passengers over obstacles and 
up hills. Plans include six blueprint-size sheets and a 60-page instruction booklet 
with drawings, photos and building tips, (PL- 1805— $19.95} 



Scuba Tbw Sel Using a single 
tiny fishing motor this scuba tow 
glides you along at a leisurely 3 
miles per hour. Use it with or 
without scuba gear; it'll work on 
the water's surface or below. 
Plans include fLill-size cutting 
pattern and an illustrated ins true- 
lion manual, (PL- 1747—$ 10.95) 




TO ORDER! 

Send vour name and address 
with check or money order 
to: POPULAR MECHANICS, 
Box 1014, Radio City Station, 
New York, NY 10101. 

Papular Mechanics is a publication til Hoarst 
MngaKinojs it division of Ihe HearsL t Corpora- 
Lit in. © 1 986 The Hearst Corporation, All 
rights reserved - 
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Woodworkers 

Mart 



5 



3$ 



•- ■ ■ 



Small lathes to turn 
metal, wood or plastics. 
Milling machines, saws, 
hand tools, power 
woodworking tools, 
and morel) 
Call or write for 
FREE Catalog 

hobby 
products co. 

Dept. PM7 P.O. Box 218117 
Columbus. DH 43221-81 17 
614/771-5806 




FREE 

Tool 

Catalog 

Quality 
Products For 
Woodworkers 



Send today for your FREE copy of our 
new colorful catalog. It's fully illustrated 
with the finest quality tools, supplies, 
books, components, hardware and much more. 
Satisfaction Guaranteed. 
Write today for a FREE catalog. 

WOODCRAFT SUPPLY CORR 
Dept PM-127 

41 Atlantic Ave. T Box 4000 
Woburn.MA 01888 




OLSON Saw Blades 
And Woodworking 

SUPPLIES 

There's only one source that delivers the finest 
quality woodcutting supplies. 

For over 60 years the 
Olson Saw Company has 
been the choice of smart 
professionals everywhere. 

Send today for our FREE 
mail order catalog and 
SAVE on a complete 
selection of band, scroll, 
fret, carbide tipped 
circular saw blades, wood 
bits and sanding acces- 
sories , 



OLSON 
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Olson Catalog Sales 
Dept. FM 

Bethel, CT 06801 
203-792-8622 
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CATALOG 



There are over 4,000 
money-saving reasons 
why woodworkers rely 
on Constantine. 



4.000 woodwork items— to help you B u ild - Rest ore- Repair - 
Refimsh! Over 200 rjillerent woods... 150 veneers ... 500 
plans., .cabinet hardware ,.,96 How To Books... 118 
carving lools and chisels ,76 Inlay designs ... and lots 
more for One-Stop. Right- Price Shopping without 
leaving home! 

116 Page Catalog-Onry $1.00 

CONSTANTINE Est 1312 

2051 D Eastchester Road. Bronx. NY 10461 




$28.00 WOODWORKERS' 
PACKAGE - 




$9. 93! 



•You Get: 25 full siie shaker pegs, 25 mini 
shaker pegs, 25 mug rack pegs, 25 lie rack 
pegs, plus a unique horse design coat rack 
plan, beautiful full size tie rack plan, and a full 
size mug rack plan. 

•But That's Not All: Patterns for 10 great 
items — a hanger for pot holders, note pad 
holder, napkin holder, muffin server, doughnut 
holder, pretzel holder, cleanser holder, knife 
rack, towel bar, and spice shelf. Plus: full size 
plans for four cars and garage. You'll also 
receive our woodworking catalog, loaded with 
professional power tools t hand tools, wood 
parts, books, plans and lots more. Order up to 
four of these packages. Add $2*95 shipping and 
handling for each package. 

[$28. 00 Woodworkers Pkg.~Just $9,951 

Name . 

Address . 



City 



State 



Zip 



TOTAL: 

Add $2.95 
Shpg/Hdlno 
Ea. Pkg. (MA 
Res. add 50c 
each order for 




[aa!os_ta)0 _ _TOTAL 



Maif Cheek or 
Money Order To: 

Trend-Lines, Inc. 

Box 6447M 
375 Beacham St. 
Chelsea, MA 
02150 

£l 1 fll 




NEW IMPROVED 




The Marttn Screwdrwer has a rotable versatile upper handle mounted 
on bearings, which is easier to use than the fixed handle screwdrivers. (See 
figure A). This new Patented Revolutionary Invention will add up ld 40% 
increased torque to the user over a manual fixed handle screwdriver 

Easy to screw and unscrew No friction on the palm of your hands, when 
applying pressure Avoids tearing of grooves Can be used as a f wed handle or 
as a rotabl a hgnd le screwdriver by appl y«n g p res sure with one hand wh i le turn- 
ing with the other [See figure Bl. Magnetic tap. Can be used with a Ratchet to 
add even more torque. (See figured. 

Manufactured in the U.S.A. All steel blade. Handle made 
of highest quahty plastic with storage to up to ten drfferent 
screwdriver Va inch insert bits. Easy to carry around. No need 
to have ten different screwdrivers. Guaranteed for life. Thirty 
days trial or money back guarantee. Limited supply. Order Now 



Standard S24.95* 
Insert 1 it s 

#1 philiips 
#2 phi Nips 
#3 philips 

a. slot i/r 

0 slot tJ2" 
C. slot 3^ie" 

To order call toll-free 1-800732- 7644 or 



Regular S27.»r 
Arid'!. Biti 

T15Torx Bit. 
T2Q To™ Bit 
T25Torx Bit. 
T30 Torx Bit 



DeluieS29J5' 
Add'L Ratchet 



out form below 



MEW IMPROVED SCREWDRIVER 



NAME 

ADDRESS 



CITY/STATE/ZIP 

AREA CODE/TEL. f 

AMT ENCLOSED $ 

Quaatity 



each. 



Delime Regular | 1 Standard Q 

To order call toll free 1-8007227644 or fill out form below. 
Add S3 75 shipping and handling. 
Plea ie make check/maney arder payable te: Martrn Scre wdriver Corp.. 
Bl 4 Ponce de Leon Blvd . Coral Gables, R0. Box 370769, Miami, Florida 33137-0769 
Or ca 1 11 -800- 722 - 7644 . PI ea se have your vISA.MCorAMEX # ready 

Pleate check a« f up. Dare 

VISA O MC Pi AMEX 



Signature 

FL residents add 5% sales tax 



Look and Feel Better with Exciting Products 

health style 






RELIEVE BUNION PAIN 
AND PRESSURE. Designed 
by an orthopedic surgeon to 
create adjustable tension, the 
Bunion Reliever urges the big 
toe towards a more comfortable 
position. Wear it while you rest 
or sleep and counteract the 
strain which causes discomfort 
and deformity- Washable. 
Specify shoe size, right or left 
foot, Man or woman. 
JC11 Bunion Relief s $9,95 



REARSCOPE ELIMINATES BLIND 
SPOTS WHILE DRIVING by giving you a 
full 160° unobstructed rear view. Eliminates 
parking guesswork - makes reversing safer. 
Hi-quality ABS plastic lens mounts instantly 
and is removable for easy cleaning, 
Itl-*3CJ ■ - -- -- -- -- -- 57«95 






THE 1,600 MOST 
COMMONLY PRE- 
SCRIBED DRUGS 
IN THE U,S. PRO- 
FILED. Generic and 
brand names, dos- 
ages, side effects, ad- 
verse reactions, 
warnings. Illustra- 
ted, 799 pgs + 
CD60 

Pill Book ... $4.95 




EASE LOWER BACK PAIN! The 

Lumbar-Support Back Cushion is 
designed to reduce back fatigue and 
d i scorn f or t . Att r active , washab le 
bright royal blue cover. Perfect for 
driving or sitting. 14" x 13 
JJ31 Back Cushion $14,95 



MAGNIFY EVERYTHING IVi 
TIMES! Magnifying specs help you 
see what you are reading or doing, 
Perfect for reading telephone 
listings, newspapers or for sewing 
and hobbies. Precision ground, 
gold-tone frames fold for easy 
storage, Look great on both men 
and women. NOT FOR SALE IN 
NY STATE. 

JH41 Magnifying Specs $4.95 





SHAPE UP WITH THE AMAZING 
"FLEXING ACTION" OF THE 
MAXI-SHAPER. Trim and tone tum- 
my, waist, legs, thighs and arms in 
minutes a day — at your own pace. Ex- 
ercise the same muscles as those expen- 
sive rowers without taking up space* 
Quality constructed with durable steel 
coil spring for maximum tension 
and results. 

KD31 Maxi-Shaper , $5.00 



name: 




END ANNOYANCE OF 
SLIPPERY EYEGLASS- 
ES! A single drop of Site- 
Tac, applied to the nose j 
pad of your glasses dries j 
to an invisible skid-p roo f ■ 
coating that stops slip- ! addaess 
ping all day. No more 
ugly pads or plastic. Siie- 
Tac seats glasses firmly 
but gently. Non-toxic, 
resists perspiration. .47 
H. oz. bottle lasts about 
a year. 

KG60 Sile-Tac , . $4.95 




RELIEVE 
KNEE PAIN AND MOVE 
FREELY AGAIN! Designed 
by bone surgeon Dr. Jack 
Levine, the revolutionary new 
Knee Strap has offered ge- 
nuine relief to thousands 
whether you need it for sports 
or for ordinary daily use. This 
method works, even where or- 
dinary elastic supports have 
failed. One ounce strap fits 
below the knee. Not visible 
under clothing. 
JH52 Knee Strap .... $9.95 



RELIEF FROM PINCHED 
AND CRAMPED TOES. Con- 
toured, poly foam Toe Separa- 
tors gcni\y separate toes and ab- 
sorb painful pressure and fric- 
tion caused by tight 
shoes, bunions or 
crooked toes. Wash- 
able. Set of 6: 2 small, 
2 med. T 2 Irg. 
JH33 

Toe Separators. .$3.25 
SAVE! 2 sets . . $5.95 



1987, Hcalitaiyle General GffkeO Nor din Lane, Huntington Station. NY 11746 



riealthstyle™ Omni, P.O. BqxXXXX-XX, Dept. KK11-PA 

Huntington Station, NY 1 1 746 



GIT Y/ STATE 



ZIP 



BANISH CRAMPED, ACHING 

FEET! Shoe S- T-R-E- T-C-H-B-R 
widens shoes for perfect fit and 
complete comfort. Customized 
stretch where you need it with 
special attachments. Specify 
woman's regular- up to size 7, woman's large-over size 7, man's 
regit lar-up to size 9, man's large-over size 9. 
JA22 Shoe Stretcher $6.95 



Item No. 



How 
Many 



Hem Name 



Size 



Shipping A Kindling Chin 


if order toials 


ADD 


Uo id 16.00 


11 50 


S6 01 to 110.00 


11.95 


JlQ.Ol lo 00 


I?.5D 


SI 5.01 IOS25.0D 


I? 95 


$25 01 &0ver 


S3.5D 


100% SitiilicLion Guirtfltood or Your Money Bick 



Other 

Choice 



Subtotal 



MY res. add la* 



Add Stopping & Handling 



check, mart&y order 
or charge 



TOTAL 



Tota! 
Price 



CHARGE TO YOUR ACCOUNT ■ 


MC 


□VISA 


minimum charge order) 




Card nfp 
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Exp 0aie_ 
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CLASHED 

ADVERTISEMENTS 

Sophie GronowicE, Classified Sales Manager Dorothy Nolan, Classified Service Manager 

Rate: $7.00 per word payable in advance each insertion. Minimum insertion ten words. 
Bold face capitalized words — $1,00 per word additional (First word set in Bold Face at no 
extra charge. Zip Code Freej Centered Headlines in All Bold- Face Letters — $45.00. 
The next available issue to place an advertisement in America's No. 1 Classified Section is FEBRUARY. The closing is DECEMBER 4th. 
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019. 
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail order advertisers 

who use post office bo* addresses for their convenience in handling your order, Popular Mechanics 

maintains a register of such mail-order advertisers containing their complete names and street addresses. 
Advertisers using P.O. Box number must furnish complete name and street address for our records* 
To avoid delay in the publication of your ad, please send samples and descriptive materials with your request 

if your ad does not state clearly what is being offered. 

PLEASE NOTE; WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM, 
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER'S MART 

BOOKS & PUBLICATIONS 
^ ^ ^ m 

PUBLISH Your Book" Join our successful authors. Alf 
subjects invited, Publicity, advertising, beautiful books, 
Send for facl-f jilted booklet and free manuscript report, 
Carlton Press, Dept. PM, 11 Wesl 32 Street. New York 10001 

TAX NEWS answers your tax questions Sample copy 
$3.00, Send check or M.O. TODAY. Tax News Inc. P.O Box 
24512, Kansas City, Mo 64131 

SELF-EMPLOYMENT Publications, motivational. $1,00 
brings catalog, details. Phine Products. Box 12368. Omaha. 
NE 68112 

NEW BOOK! "BUYING LAND A SURVIVAL GUIDE Two 

pros reveal step- by-step secrets: Buy cheap, avoid pitfalls! 
Recreational and residential. $10,00, guaranteed! P.O. Box 
3306PM. Arlington, WA 98223. 

BUY ANY HOMES Creale Cash Down -Instantly' Exciting 
sarnpie literature- Free. Barlow, Box 697, Blairsden, CA 
96103 

1001 FREE Things. Booklet. S3. DO. Imagination staiion A, 
136 West Pacenionl. Columbus. OH 43202 

YOU can prepare for the DEPRESSION ol the 1990' s. Free! 
Write; Genesis, P.O. Box 339 X. Kearneysville, West Virginia 
25430 

EXCITING books! 1 How you can easrly earn extra money at 
home SASE brings free lists. AN1, P.O Box 16126. 
Chesapeake, VA 23320 

PARENTS! RAISE YOUR KIDS TO BE ENTREPRENEURS. 

Free Details. Box 7198, New York. New York 10163-6027 



CATALOGS 

BUY KNIVES, CUTLERY ITEMS at Wholesale Save up to 
60%, Huge Selection. Satisfaction Guaranteed. Fast Service 
Send for FREE Catalog. Smoky Mountain Knife Works, Box 
714PM. Sevierviile, TN 37862. 

PORTABLE LIGHTS - Pocket Pen lights To Powerful Lan- 
terns FREE Catalog Original Portable Light Shop, Apache 
Creek. Reserve. NM 87830 

LEATHERCRAFT Supplies tools, kits, Catalog £1.00 (Re- 
fundable } Crafter, Tombean, TX 75489-0699. 

THE HANDYMAN'S BIBLE. tSOO Pages With 15,000 hems 
For Business And Home Used By Tradesman Worldwide. 
From Heating And Cooling To Concrete Mixers. Satisfaction 
Guaranteed. $5.00 Refundable. U.S. Mechanical. P.O. Box 
553, Mount Prospect, III 60056 

PORTER S FREE PHOTO/VIDEO CATALOG 
BEST IN THE INDUSTRY 
OVER 4.000 products - Brand names, many unique and 
unusual items, discount prices and Fast service For your 
Free copy write: Porter s Camera Store, Inc., Box 628, Dept 
PM. Cedar Falls. Iowa 50613 or phone: 1-800-553-2001. 

LEATHERCRAFT CATALOG. Over 2000 items. Largest 
selection avaifable of genuine leathers, tools, kits, books, 
supplies. Fine upholstery, utility, garment leathers, suedes, 
exotics. Belt, wallet, moccasin kiss and morel Send Si .00 
pstg-hdlg to: Tandy Leather Company, Dept. PM1287C. P.O. 
Box 2934. Fort Worth. TX 761 13. 



POPULAR MECHANICS "PLANS AND IDEAS" CATALOG 
#1700 BUILD A STOWAWAY PICNIC —Hundreds of ideas 
on workshop projects, plans for shop tools, storage houses, 
boats . f u rnitu re, toys — j u si abou t eve rylh i n g ! Sen d $1 .95 to : 
POPULAR MECHANICS, P.O. BOX 101 4 T RADIO CITY STA., 
NEW YORK, N,V. 10101. 



CHRISTMAS GIFT SHOPPING 

TEST your mental powers. Four wood and cord puzzles 
makes great gift £8. Bruns, 5th E., Park Rapids, MM 56470 

GUARANTEED affordable elegant gifts. Catalog $2,00 
refundable first order. D. & M, Sates Co , Box 867. 
Weave rville, California 96093 



CHRISTMAS GIFTS, FREE catalog Imagination Station. 
136 West Pace mont, Columbus, Ohio 43202 

"NEW" (Gifts) Christmas Shopping Catalog, Many Free 
Gifts WMh Your Order, 52 00 Refundable (JTS) Sunshine & 
(Gifts), 466 W. 51 First St.. Radio City Station, N.Y,C, 10019 

GENERATOR FLASHLIGHT. NO BATTERIES or cords. 
$8.75. Imagination Station. 136 West Pacemont Columbus. 
Ohio 43202 

DISCOVER great American top quality enduring favorites 
made by skilled Amish craftsman. HAND FINISH with clear 
protective coating BEAUTIFUL four color gift buyers catalog 
featuring U.S. A solid brass collectibles & gifts. Catalog 
$2.00 plus you II receive a S2 00 GIFT CERTIFICATE, AMISH 
KRAFT COMPANY, Dept. PM-101, 17305 Grabill Road. 
Grabill. IN 46741 

GIFT Catalog. Top Quality All Season Gifts, Send $2.00 to: 
JESCO Produces, 1474 Coraopolis Heights Rd , Coraopolis 
PA 15108 

SPLENDID PRESENTS FOR SPECIAL CHRISTMAS. FREE 
CATALOG, Preseni Coach Company, 125 North field Ave, 
4D1B. West Orange. MJ 07052 

FREE GIFT CATALOG. W. Keith Ames, 2265 Territorial 
Road, Benton Harbor, Ml 49022 

LETTER FROM SANTA! Send name, age, interests and 
S4.0O. Mail Mart, 4682 Fishburg Rd., Daylon, Ohio 45424 

GIFT Catalog. $2, refundable. Nannette Hall's Nook, 13775 
Gucrne Hill, Guemeville. CA 95446 



ELECTRICAL ENGINEER S COFFEE CUP Featuring Ohm, 
Euler. Faraday. And Seven Other Formulas $500 ■ $2 00 
Shipping. Free Gift Caialog. Professional Specialties, P.O. 
Box 6061. Greenwood, IN 46142. 

FREE educational toys, books Valuable information S3, 
Cooney Interests. 2311 Kingston. Houston, Tx. 77019 

BRASS Crab Ashtray 7 1 2" just lift shelf and have a 
receptacle for ashes or clips. $10 95 Lucille Benjamin, P.O, 
Box 69-3315. Miami, Fl. 33269 

GENUINE Hohner Harmonica. Instruction book and carry- 
ing case included. $14.95. C. Jensen. 6313 Laurine Way. 
Sacramento. CA 95824 



BRASS POCKET KNIFE Attractive, features solid Grass 
handle engraved with YOUR INITIALS stainless steel locking 
blade. Only $13.95?! Berkley Enterprises, 7395A Fox Mil I 
Road, Dept. 8E1 P.O. Box 332. Mentor, Ohio 44061-0332 

HURRY! MODEL BOATS - ASSEMBLED - MOTORIZED - 
INEXPENSIVE. Catalog 52.00 (Deductible) Tuck away, 44 
Parkerhill Rd. Ext. Killing worth, CT 06417 

DOLLKOUSE plans $4.00. Eight rooms. coMapsibleporta- 
ble. low cost. Plans, P.O. 72, Burton, WA 98013 

4 CURRIER and Ives Prints. Each 16x12, Heavy vellum 
paper. $8,95 C Jensen. 6313 Laurine Way. Sacramento, Ca. 
95624 

GIFT catalog offers FREE GIFT with order Send Si. 00 to; 
JIM HAMMOCK INTERNATIONAL, 121 South "E" Street. 
Yale, Oklahoma 74095 

FREE GIFT Jokes. Toys. Tricks. $1.00 P/H. Billy s Novelty 
Shop. 7203 Mortwood Avenue. Indianapolis. Indiana 46241, 

IS IT Plane Is It A Le Bird Fly Like A Plane Ideal For 
Christmas Gifts (Someone Love) Order One Them & One 
Your Self $12.95 (2) For $24.95 PPD Ch&'MO: to: (JTS) 
Sunshine & (Gifts), 46© W. 51 First St., R.City Station, New 
York, N Y 10019 

AUTOMOBILES 

IS IT true you can buy jeeps for under $200 through the 
U.S. Government^ Get the facts today! Call 1-312-742-1 T 42 
Ext. 7133 

VAPOR Carburetor Triples MPG, Free Information, H&A. 
R2 PV, Bowling Green MO 63334 

FREE AUTOMOBfLE SECURrTY CATALOG: Largest se- 
lection available. Do- It- Yourself. Pagers, alarms, hood'locks, 
glass detectors, Allow 4 weeks. Immediate Delivery. Send 
$1 00. Automotive Security Equipment, Dept. 2, P.O. Box 
362, Plainview, New York 11803 

FUEL Saver - Boost Performance. Guaranteed. Free de- 
tails SASE. Gas Saver, 460 E. Market, York, PA 17401 

TURN WRECKS INTO DOLLARS: Publication discusses 
details of late model automohve restoration Illustrations, 
examples $9 95. Dreisbach, 134 Stillwater, Oldtown, ME 

04468 

SAVE $2,000 ! ! ! Sell your car for maxi mum return? Cap I ta I - 
ize on secret professional techniques, Guaranteed 102 pg 
power hitter!!! Send S9.95: Simple Science Publications. 
P.O. Bok 1530. Statron-H. Montreal. Quebec H3G 2N4 

FREE Catalog diecast foreign and domestic cars. MSC 
MMF, Edinboro, PA 16412 

HOW TO DRIVE A STANDARD. Simplified, J Must rated 
Guide for Beginners. Veterans $395. Stockbndge 
Publishing, Sox 1665. Williamswille, NY 14221 

AUTO SUPPUES & EQUIPMENT 

AUTO COFFEE MAKER. Perlect gift! Brews coffee in car. 
Uses cigarette lighier socket. Send S 10.95. P.R.S. Company, 
9725 Channel Road '/A-12. Lakeside. Ca. 92040 

(Continued on next page) 
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AUTO SUPPLIES & EQUIPMENT 

(Continued from preceding page) 

' PREVENT AUTO THEFT!" Install an ignition cut-ott 
switch. Complete kit £ instructions S9 95 I Sr rota, P.O. Box 
6565. Fresh Meadows. New York 11365, 



ALTERNATOR Generator Rebuilding Book Price' HV 
Technologies, Box 26024. Las Vegas, NV 89126. 



PARTS: Army Jeep and truck parts Spare Parts 8, 
Equipment Co.. P.O. Box 751, Lexingion Kentucky 40587- 
0751 



ATTENTION? MANUFACTURERS OF AUTOMOTIVE 
PARTS, FORD TRUCK AND VAN OWNERS: To F|;jild Hy- 
draulic Chamber Adjuslment Kii 5 (modification on Ford's 
Twin - I - Beam suspension for eliminating tire wear) 
Patented. Report, brochure, information $4.95- Carry! Cox, 
80 Leo Dr.. Sparks. Nev. 89431 



SfrOPTOWELS 100% coMon woven, American made, 50 
tor 312.95. Handyrags, Box 366, Monroe, GA 30S55 



STOP BATTERY CORROSION FOREVER, A;iiith m sec- 
onds. £5 00 Postpaid. Pertlect. P 0 Box 20bfj. Eden, N.C. 
27286 



BICYCLES, SUPPLIES 



HUFFY Seoul Motorbike. Plans $3.00. ArtcoL Box 2342. 
Waco. Texas 76703-2342. 



MOTORCYCLES, MOTORSCOOTEIK & 

SUPPLIES 

I M I .IM I — — 

mf 

GO KARTS. Mrnibikes, Atv s Kits. Parts. Engines Lowest 
Prices Largest Selection. 80 Page Catalog $300 
Refundable, Karl World. Dept. C. 1488 Mentor Ave., 
Painesville, Ohio 44077 

GO-KARTS factory direct, from $39.95 to $239 95 com- 
plete catalog E1.00. Schmieder, P.O. Bos 142, Springtown. 
PA isnei 



MOPED And Bicycle Pans And Accessories Brochure 
$2.00 Mayfield Mopeds, 5651 Mayfield Road, Lyndhurst. OH 
44T24 



MfNF-BIKE Kit — $49.00. Two, Three and Four wheel A TV's 
pi us Engi nes an d Pa r t s 1938 Whol esale Catalog with 20% to 
60% Discounts — S2 00. Karts & Kits. P 0 Box 548. Closter r 
New Jersey 07624^0548. 



AVIATION, HANG GLIDING 



NEW WAY TO FLY 
AMAZING i?9Lb Hying machine CLIMBS to 10.000 Foet. 
NO LICENSE Required NO WINGS or Helicopter Blades 
FOLDS 10 Fit in Trunk of Car SAFEST, Easiest. Cheapest 
Way to Fly, Buy One Be a Dealer (if open}, f or Complete 
information & FREE Demo flight send $5 95 to. Freedom 
Flyers. PO. Box 135M, West-Piitston PA 18643. 

DESlGN-Build Airplanes. Hang Gliders. Simplified publi- 
cations brochure 25c McCoy Aircraft, Suite 243, Box J. 
Manhattan Beach, CA 90266 

1 -2 MAN BUMP Plans and Kits, inlopak S10 00 HeroL Sin 
L, Box 341, Winnipeg. NIB Canada R3H 0Z6 



WICKS AIRCRAFT SUPPLY Homebuilders Catalog $5 00 
Tubing, Composites. Hardware, 800-22 1-94 25 

HOBBY HELICOPTER. Choppy" Ullraligtit Single Seat 
Helicopter. Simplified Construction— Motorcycle Engine 
Brochure $3 00 Polynova Box 670M. St Remi, Quebec, 
Canada J0L 2L0 

FLYING AUTOMOBILE- Bl;i 10 io< S5000 Information 
£5.00. Rotary Flight, Inc., Dept. PM12, P.O. Box 577, Ceear 
Crest. NM 67008 



BUILD ROCKETS - MISSILES * JETS - More Plans - 
SI 0.00, Bryant, b&l W Madison A-44. El Cajon, CA 92020 



PROPELLERS 



PROPELLERS - for Hovercraft, Ultralights, Homebuilts, 
Wind Generators Information $1.00. Aerotec, Rt, 1 Box 
1025. Qumlafl, TX 75474 214-447-2010 



SPACE & ASTRONAUTS 

NASA emblems, toys, gifts, collectibles Catalog S200 
Refundable Collector Trends. Box 361, Dayton. Ohio 45409 



CRYSTAL ENERGY The Future Power Brochure $1 00 
LAM Research, Box 27C55, Lansing, Ml 48909. 

FREE Space and Science Catalog. AMLA Enterprises. 
P.O. Box 542161. Merritt Island. FL 32954 2181 
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BOOMERANGS . . . HI-TECH RETURNS! Polycarbonate 
Paxolin, Wood Constructed World's Best! Collectible. 11th 
Annual Catalog FREE I Boomer ano, Man. 1806-1 N. 3rd., 
Monroe, LA 71201-4222 



HOVERCRAFT 



HOVERCRAFT Plans AH Sizes. Catalog $1.00. Universal 
Hovercraft. Bo* 281. Cordova, Illinois 61242 



AERO-CAR Amazing Hovercraft built easily with ordinary 
toots Lawnmower engine power. Carries one man plus. 
Hovers, flies forA'iiro. backward. Sideways over land/snow' 
water. Complete construchon plans and brochure. S 10.95. 
Aero-Projects. Box 5118 PM, Clinton, New Jersey 06609 

VW HOVERCRAFT Information S10, Plans $25 Neoteric. 
Box 2435 Melbourne. Australia, 3001 



BARTLETT Flying Saucer Ultra Li ght Hovercraft Featured 
In Documentary Film. "Force Beyond Powered By Ordi- 
nary Lawn Mower Engine. Complete Plans $10 00 Send To: 
Herb Bartletl. P 0 Box 1S6M, Silverdale, WA 98363 



HOVERCRAFT PLANS & PUBLICATIONS Caliikiy. £1.00 
Lansing Aero-Marine, P.O. Box 27655, Lansing. Michigan 
489C3 



CB 'S, RADIO & HAM EQUIPMENT 



POLICE Scanners, Bearcat, Regency. HFR. Box 1 9224PM. 
Denver, CO 80219. 

CB MODIFICATIONS! Frequencies, sliders, FM, amplifiers, 
books, Kits, repairs, high-performance accessories Catalog 
S2 CBCI, Box 31500M. Phoenix. AZ 85046 

SECRET CB PUBLICATIONS ( modifications, schematics, 
eic ). Kits, FM, parts, accessories, books Catalog S1.00 
{Refundable). Selman Enterprises, P.O. Box 8139 Corpus 
Christi, Texas 78412. 512.653-2935 

ELECTRONICS 



BUGGED? WIRETAPPED? Find out fast! Countermen 
sures equipment caialog $1. Capri Eleclronics. Box !d89P, 
Baylield, CO 81 1 22 



NIGHT VISION SCOPES Reconditioned Miliary units. 
Both Starlight {Passive) and infrared (Active). Catalogs 
$4.00. STANO Components. P.O. Box 6274, San Bernardino. 
CA 92412. f7>4) 663-2728. 



ELECTRONICS FOR SECURITY. COUNTERSURVEIL- 
LANCE AND PERSONAL PROTECTION CATALOG Si. 
HUNTEREX, BOX 12922, WINSTON-SALEM, NC 27117 



APEX* Screwdriving Bits. "We have your size". Free 
illustrated list S hockeys, 5841 Longford. Dayton, Ohio. 
45424-2940 

PICTURE tube rebuilding equipment, complete. One man 
operation. 817-767-1401. 

LOCK PICKING. Surveillance. Instruction And Equipment. 

Free Literalure Tower; P O. Box 131. Cookevilie, TN 38503 



LEARN to build and find wire-taps and other eleclronic 
listening devices FREE information write Veterns 
Electronics, 108 A Santa Fe. Alva, Qkla 73717 



FIBER OPTIC connector, cable, tools, supplies price list 
$2 00 PFS. P O Box 32573. Kansas City. MO 641 1 1 



LASERS. Surplus for free catalog write MWK Industries. 
1724 West Ball, Anaheim, Cal 92804 



COMPUTERS & SOFTWARE 



FREE programs!! lUMpc s Appies J Commodores/Tl99-4A 
TRSSO s. EZRAEZRA. Box 5222MDE, San Diego. 92105. 



TI-99 4 A Srj-'w{ire hUirtfwiue bEirgairts. Hard to find items. 
Huge selection. Fast Service. Free Catalog. Dynamic, Box 
690. Hicksville, N Y. 11801 



COMPUTER SKILLS: Learn Quickly . How -o Use 
Computers. Oppo Turn ties. POWERFUL Shortcuts" and 
Bargains. FREE Details: COMPUTER FACT BOOK. 

5580 La Jolla Blvd. EM472, La Jolla. CA 92037 

ATARI fiDO XUXE Software. 28-Page Super Catalog, $1.00 
(refundable): 25th Century. POB 8042PM, Hicksville. NY 

11802. 



CLASSIC VIDEO'S 



CLASSIC VHS Videos $795 list for large 39c SASE 
Robinson, Moody. MO 65777 




ELVIS PRESLEY. t>0 songs 3 cassettes Si 9 95 Tower. 
Dunkirk, MD 20754-0?13 



TV & VIDEO EQUIPMENT 

NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLASSIFICATION REQUIRES STATION 
AUTHORIZATION, 



CABLE TV DECODERS Send Converter Nam<? A no Model 
Number For Compete Information Package, RTS Traffic 
Station, Box 3206. Minneapolis, MN 5540? 



CABLE TV CONVERTERS New' ZENITH FLASH. Scicn 
titic Atlanta, Jerrold, Oak, Zenith, Hamlin. Many others. 
"NEW 1 ' VIDEO HOPPER The Copy Krltcr Visa.MC & 
AMEX 1-80G-B?6-7fi?3 R&B Inc., T0517 Upton Circle, 
Bloomington. MN 55431 



CABLE TV Converters, quality merchandise, we shtp 
COD., low prices. Send $2 00 for catalog. Cabletronics 
Unlimited, P.O. Box 266PM, S Weymouth, MA 02190. (617) 
843-5191 



VIDEO MOVIES. Barqains! Giant cataloged 1 rectory S3 00 
Tower Dunkirk, MD 20754-0213 



CABLE T V. EQUIPMENT Jerrold, Zenith, Scientific Atlan- 
ta, Hamlin Oak Fifters Remotes and More! C.O.D. s accept- 
ed Dealers Wanted. Trans-World Cable Co. (218) 543-0671 



DECODER, lowest prices! Oak, Jerrold, Scientific Atlanta, 
Zenith, Sylvan ia, etc Schematics, service manuals, con- 
struction manuals! Ponderosa Company, (303) 661-1659 



VIDEO TAPE REPAIR KIT contain* Everything you need to 
make a quick permanent repair on Beta and VHS tape. 
Satisfaction guaranteed! Send $8 95 to: Bethany Products, 
4250 Nevada Rd., Springfield, Ohio 45503, 



TRANSFER Your Moves. Sides, Pictures To Video VMP 
Inc , 860 Merimon Ave.. Sle. 152, Asheville, N.C. 28804 



CABLE TV SECRETS - The Outlaw Pubficatton The Cable 
Companies Tried To Ban. HBO. Movie Channel, Showtime, 
Decoders. Converter*. Etc. Supplies List Included. S8.95. 
Cable Facts, Box 711 -PM. Pataskala, OH 43062 




BUILD YOUR OWN - Travel Trailer - Fifth Wheeler - 
Motor h ome - Camper - Pickup Cove r - Plans - Patte ms - Ki ts - 
Catalog $1 - Glen-L R-V s, 9152PM Rosecrans, Box 1804, 
Bellflower, CA 90/06 



TRAILER PARTS 



TRAfLER Parts Many Hard To Find Parts 42 Page Catalog 
$2.00. Dyers Trailers. 1686 Auburn Rd . Rochester. Michigan 
4UfJG3. 



BOATS, OUTBOARDS, TRAILERS, & 

KITS 



BOAT KITS ■ PLANS - PATTERNS ■ Plywood ■ Wood 
Epoxy- Fiberglass -Steel - Aluminum - WORLD'S LARGEST 
COMPLETE LINE - 8 "70 Sailboats - Powerboats - Cruisers - 
Sportboats - Houseboats - Hydroplanes - Tunnelhulls - 
Runabouts - Duck boats - Canoes - Kayaks - Dories - Prams - 
Multihulls - CATALOG $300 (Airmail $5.00} includes 
International Catalog and Supplies Catalog (Epoxies 
FiOerg I ass-Flotation Foam) BOOK Amateur Boatbuilding , 
$6 00 CLARKCRAFT. 16-P Aqualane, Tonawanda, NY 
14150 



EVINRUDES - NEW 1986 BARGAINS - TOP BRANDS . . 

all sizes . . $2.00 handling Scott McCulloch parts 
Electra Marine, 610 Merrick Road. Lyn brook. New York 
11563 



BOAT Plans - Patterns - Kits - Hundreds of designs - 7 /55' - 
Sailboats - Powerboats - Sport fishers - Houseboats - Row- 
boats - Duck boats - Bassixi^ts Canoes ■ Kayaks - Hydro- 
planes - Dories - Boatrailers -Simple construction - Proven 
instructions - Tremendous savings! Gigantic 160-page cata- 
log S3 00 {$4.00 Airmail) - Includes Free Boatbuilding 
Supplies' catalog - Fiberglass - Fastenings - Glues - Books. 
Revol utio nary Poxyg rip/Po xy shield manu a I $2 . 00. G len - L , 
9152 Rosecrans, Box 1804MP. Bellflower, CA 9070ft 



BOAT KITS - SAIL 16 -30" FIBERGLASS Save iiaJ] 
Anyone can assemble FREE 40 page catalog LUGER, Dept. 
BC-127, P.O. Box 1398, Si Joseph, MO 64502. 1-800-BQAT 
KIT in MO: (816) 233-5116. 



FIBERGLASS 1 0tt foxy ll Sport boat Disassembled, Seals 
two, $1195 00 Send $1 for brochure. Southpori 
Corporation, 811 N Harrison, Algonquin, III 60102. 312-658- 

Copyrighted material 



ATHLETIC EQUIPMENT AND BODY 
BUILDING COURSES 



BIGGER, More Powerful Muscles - lasier'! Free Booklet 1 
Universal, Box 6694A, Detroit, Michigan 45240 



KUNG-FU Free Lessons Send Si 00 for Poslane McLisa. 
Bo* I/Mi. Off^i. PM8/M. Honolulu, Hawaii 9G806 



SPORTING GOODS AND EQUIPMENT 



W EIGHTH FT IN G benches, machines, weights, other 
equipment. Free brochure. Brecon s Gym Equipment, 
Federal Hill Rd.> Milford, N,H. 03055 


"HI AVID GOLFER'S", We are introducing our all NEW 
PATENTED GOLFfNG DEVICE Called Stroke Saver. Stain- 
less fiieef it ^e", Tubing Height 45". Used Home. Office, 
Outdoors Free Information Write: TRIPLE TEE GOLF, '.203 
Dove Si reel. O^hkosh, Wl b490l 



FISHJNG, TACKLE, LURES 



FREE Sinker Mold Catalog over 100 molds 25 shapes 
Carmen's, Box 220PM Wesi Newton. PA I50£i9 



ITS A Jig It's A Spoon, It Really Catches Fish And You Can 
Make It Yourself For 80c A Rig. Send $14.95 Today And Get 
One Rig And Instructions Along With T he Name Of The Store 
Closest For All The Material. Awakened Horizons. 16770 N.E. 
5th Avenue. North Miami Beach Honda 33162 



ENGINES, MOTORS 



BUY WHOLESALE! Parts for Lawji Garden Equipment 
Small Engines, Chainsaws, Minibikes, Kans, More Includes 
repair manuals, specialty tools. Send S4.0O for 184 page 
catalog. Sav-On-Parts, P.O. Box 45231, Oept P., Someruille 
MA 02145 



TUNE -UP REPAIR YOUR LAWNMQWER Three Easy 
Steps Anyone Can Do. Step -by-Step Illustrated Booklet 
S3. 00 Bo* 2196. Camarillo. C A 93010 



BUILD i -bp versatile AIR COMPRESSOR. Maximum pres- 
sure 125 P5L Send for Plan PC-1 71 7 + $6,95 1o: POPULAR 
MECHANICS, Box 1014. Radio City Sta, Mew York, N Y. 
10101 



TOOLS FOR SALE 



BOLTS, SCREWS, TOOLS, WHOLESALE. DIRECT, Guar- 
anteed. Catalog $1 00 (Refundable). Cameloi Dept. 44. Box 
65, Bristol, Wisconsin 53104 



POWER TOOLS AT WHOLESALE. SHIPPED FREE. FAST 
FREE CATALOG. BEAVER TOOLS. CALL FREE 1-800-992- 

2877. 



SCREWDRIVERS: Radically new concept in screws and 
screwdrivers. One screwdriver holds, starts, drives, and sets 
the screw in one operation. No clamps or adjustments 
between steps Free Brochure Baranof-Benitz Co. f 3rd and 
Sante Fe Streets, Leavenworth, Kansas 66D<1S 



REPLACEMENT HARDWOOD TOOL HANDLES Htoh 
Quah ly. Low cost? Send £2.00 (refundable) now: Ozark 
Handle Caialog, Box 390M, Eureka Springs. AR 72632 



UPHOLSTERY SEWING MACHI NES 
^ — — ^^^^^ 

UPHOLSTERY Sowng Machines with Walking Feet. Com- 
plete ready to use-only $510.00. Thompson Model PW201- 
AVA1LABLE FROM YOUR LOCAL DEALER, or order direct 
i Master Charge-Visa). Datho Mfg. Inc . P.O Box 12110, 
Lubbock, Tax as 70452-Phone: (806) 744-6774 



MACHINERY, TOOLS « SUPPLIES 



METALS T Plastics, Fasteners, Finings . . Catalog $2 00 
MBM 18 .70 Davidson. Brookfield, Wl 53O05. 



BEST Prices. Woodworkers Machinery Catalog, Free. 
McKilligan. PMC87, Johnson City, N Y. 13790 
^ — 

SMALL FOUNDRY Furnaces, Supplies. Free literature. 
Pyramid Products, 3736 South 7th Avenue, Phoenix, Arizona 
85041 



SHARPENERS REPORT Monthly Newsletter 
Sharpening Guidebook, Angle Wall Chart. Free details. Skog 
Company, Dept. PMl2 r P.O. 22559, Minneapolis, MN 55422 



BANDSAW BLADES, Any Size. Tree literature King Saw. 
6541 Tidewater Drive, Norfolk. Virginia 23509 

LATHES, Mills, Tools. New catalogs S1.O0. Blue Ridge 
Box b3fcV, Hurricane WV 2^26. 304-562-3538. 



LATHES - INDUSTRIAL HOBBY FROM $295-00. METALS, 
SUPPLIES. LARGE CATALOG S2,00. CAMPBELL TOOLS 
32nd YEAR. 21M-D SELMA RD.. SPRINGFIELD, OHIO 

45505.1-513-322^562. 



STEEL, Aluminum. Brass Sheet. Bar. Shop Supplies. 
Plans Write: CEI, HRt, Box 163, Cameron, IL 61423 



4" METAL Cutting Lathe S 104 50 Taig, 1^048 Proctor, 
Industry, CA 9174G 



LATHE OWNERS. Quick Change Tool Post. Starting at 
S5EL0D Plans S15 0O KRF, Box 7S3A. St Joseph, Ml 490B5. 
61 6-423- /0b0. 



HERCULES- The World s Strongest Permanent Magnet 
FREE Astonishing Details ADLAB, P.O. Box 76400, St. 
Petersburg, FL 33734 



ENERGY SAVING 

1 ■ 

DAMPER PULL hangs from the damper lever to prevent 
heat loss because you'll never leave the flue open after the 
fire is out Made of iron and brass, 10" long. Send Check or 
MO. for S9.95 To: HOUSE OF RICHTER, P.O. Box 4267, 
Casper, WV 82604 



FREE ENERGY! Fuel -less Motors and Generators! Amaz- 
ing Principles and Details. HAA, R2EP, Bowling Green. MO 
63334 



SOLAR & ALTERNATE ENERGY 



EARTH SHELTERED housing plan book for panelled 
home kits Proven. Affordable 96 pages, $15 00 postpaid 
Integrated Building Systems Inc.. Box lis. Grand Haven. Ml 
40417 



SURPLUS SOLAR CELLS, panels, magnets. Huge sefec- 
tion! Catalog S1 . Applied Photovoltaics, Box 2773. Staunton, 
VA 24401 



SOLAR. HYDRO-ELECTRIC, WIND POWER equipment 
CATALOG. S3 00. U S. SG.OO foreign. WESCO, Box 936. 
Red way, CA 



'SIMPLE SOLAH SECRETS THAT SLASH HOME HEAT- 
ING COSTS" Booklet. S3.0Q. J-L Fonz Drstributors. 820 
Thomas, Janesville, Wl 5354M636 



HEATING, FUEL SAVERS 



OUTSIDE WOOD HEATER FACTORY DIRECT £795 00 
1-800-5-HEATER. Newman. Sox 103, Be lie view, MO 63623 


WICKS 

FOR Kerosene Heaters TOLL FREE 1-&G0-426-7006. 



WOOD FURNACES Heal Fnbre Home BUY FACTORY 
DIRECT. Free Brochure CHARM ASTER, Hi way Two, Grand 
Rapids, Minnesota 55744 

HOME CRAFTSMAN 



WOODWORKERS! i.ooi handteols, thin hardwoods, 
carving/turning stock, veneers, patterns, dowels. Catalog 
$1.00 Morgan P01W43, 1123 Bardstown, Louisville, 
Kentucky 40? 04 



WOO D C raftsman . We Of ler 6 Ligh t we sgritR ugge d Alumi- 
num Clamps 0 /2 Opening, Colt Clamp Co. 33-C Swan St, 
Balavia, NY 14020. (716) 343 6622 

. — — — _ — . _ 

OVER 125 FULL SIZE PATTERN St Create profitable 
wooden gifts, toys, household accessories . . . more! Pat- 
terns PLUS Shop Secrets 1 and brochure Only $7.00. 
Accents (P-127) Dux 7307 Gonic, NH 03867 



BUILD beautiful wood fi replace man te I . Plans, how-to $10. 

McConnell, 4311 Bay. Ft. Myers, Ft a 33S03 
, — . — _ — 

WOODCRAFT PATTERNS, Windmills, Wishing Wells, Bird 
Houses. Feeders, Flying Duck, Pheasant. Outdoor Planters. 
Catalog $1.00. Grafters, 11840 US. 27 North, DeWitt 
Michigan 48620 



FAVORITE WOOD TOYS, Patterns. Parts. Wheels, Catalog 
$1.00. Toys and Joys, Box ti?8M, Lynden, Wash 96264 

PVC PIPE FURNITURE Plans, Kits And Supplies. Free 
Brochure. Casual, Box 208, Tewksbury. MA 01 876 



FULL-SIZE PROFESSIONAL PLANS - Catalog $2.00. Over 
200 professionally designed plans, for building furniture 
Traditional, Early American. Furniture Designs. Inc.. CP-87 
1827 Elmdale Ave,, Glen view, IL 60025. 



STEAM ENGINE KITS Power models at savings to you! 
Send $1.00 for literature. P.M. Research Inc. Dept. 7 RD #2 
Bon ?9. WellsvMte, NY 14695 



MAKE WOODEN TOYS, whirlgigs, classic autos. swing 
sets, doll houses, crafts, furniture with our plans, parts, kits, 
supplies. Color catalog subscription 11. (614) 484-43b3 
Cherry Tree Toys, Belmont, Ohio 4371&-0369 

WOODWORKERS, Hobbyists, 19B8 catalog containing 
Chair Cane, Wooden Wheels, Lamp Parts h Tools. Finishing 
Materials. Hardware. Plans, etc. Send 51.00 to - Barap 
Sped al ties , PM 1 287, 835 Be) lows , Fran Mori , Ml 49635 

SEISMOGRAPH RECORDER Enjoyable project Detailed 
manual $12 00 Unique Crafts by Oiven, 1945 Carlyle Drive, 
Las Cruces, Mew Mexico 8800b 



AIRPLANE Classics. Wind Toy Yard Ornaments DC-3. 
Ford Trimotor, P/Cub. P-40, P-51. Spad Fullsize Patterns 
$3.50 each. Ashley, 2217 "E" Street, Lincoln, Ne, 68510 
— 

MAKE BURL WOOD CLOCKS Redwood Myriiewood 
Free Brochure. Em-Nau Wood Products. P.O. Box 351, 
Rogue River OR 97537-0351 



STAINLESS Steel And Brass. Screws And Bolts Small 
Quanties. Free Catalog. Elwick, Dept 659. 230 Woods Lane, 
Somcrdyle. N J Q8083 



PROFITABLE WOODEN 'COUNTRY CRAFTS" Made 
$2,000 one weekend, 120 full size patterns and details only 
$6.00. Hartville Wood crafts-PM 127 1?355 Market, Hartvrlfe, 
OH 44632 



BLACKSMITHING FORGE PLANS. Simple, olectnc blow- 
er, S5 00: Wimberfey, RL 5 Box 666, Winchester, VA 22601 



DOLL CRADLE — is a reproduction Of an 18th century 
c rad le. Ours Is h an d crafted of meilo w pine with yarn ish finish- 
Any little girl wil I enjoy playing with this beauti ful cradle (1 0^ 
x 22te")/Plans and malerial list. (PC-1S20-S4 96) Send order 
to; Popular Mechanics, P.O. Box 1014, Radio City Station, 
New York, NY 10101 



WOOD, WOODWORKING 



SQUARE DEAL! Fishers Combination Square, Center- 
finder. Protractor And Morel $18.95 Delivered' WAVERLY 
WOODWORKS Route 5. Box 1204. Forest, VA 24551. 
Orders- t-80€-?37-932& Send for FREE WOODWORKER'S 
CATALOG 

CHERRY OAK, WALNUT, MAPLE Boards. Small Orders 
Our Specialty. Send Si .00 tor Listing (Refundable). Park 
Timber, P.O. Box 55SP. Orchard Park N Y I4t27 



LOCATE Ardcies fast! Alphabetized cards of your favorite 
Woodworking Magazines. Free price list. Wood file, R4- - Box 
123, Angola, Indiana 46703 



PLANS, BLUE PIT J NTS, PROJECTS 



2 MAN LOUISIANA Pf ROGUE Detailed plans £9 9S. S^n- 
Mar, Inc., P.O. Box 2393, SlidelL LA 70459 



FINNISH SAUNA. Complete plans, instructions $15.00. 
Hobbies, Box 7150, tS-127 Reykjavik, Iceland 



WATERBROOM sweeps hardtop areas faster, better, less 
expensive. $100.00 value Make for under $30 00. Plans, 
instructions $5 00 S A SE Bui ler. 5961 Sunny Lane. Paradise. 
Calif 95969. 



PLANE FOR 250 1 TOOLS, Catalog St. 00 Refundable 
Wood-Mel. 3314 Schoff. Peoria. IL &16D4 



PLANS h patlerns and ideas tor woodworkers. Birdhouses. 
d oil houses, toys, weather vanes, furniture, entertainment 
centers, computer desks, complete kits and more. Catalog 
$.50. Craftplan Co.. Dept. 1114, Rogers, MIM 55374 

TELPHONE TfMER PLANS-simple. inexpensive to build. 
S3 00 FORTUNE, P.O. Box 3845, Myrtle Beach. SC 29578. 



172 TRAILER PLANS Molocycle. Utility. Car, Construe 
tion-Sironq. Streamlined, good looking, easily built. Catalog 
S4.00 (Refundable! .Tag-Along, Box 15107 h Salem, OR 97309 



FOR THE HOME 



WASH W ENDOWS like the professionals. Easy instruc- 
tions. £end $5 00. Windows, P.O. Box 51532, New Berlin. Wl 
Ij3151 



LAZY MAN'S BIRD FEEDER brings birds to you 1 Tree 
details. Associates, Box 392. Paw Paw. WV 25434 

PLASTICS 



PLASTIC WORKING, Supplies, plans, manuals videos 
Free catalog. Bewley Associates. Box 7290. Moore 
Oklahoma 73153 

(Continued on next page) 



DECEMBER 1987 149 



PLASTICS 

{Continued from precedingjjage) 

CASTOUTE Liquia Resins and Molding Supplies to casl. 
cmhed. coat fiberglass, repair and reproduce; in industry, 
laboratories, cratt work Catalog S2. 00. CASTQLITE, Dept 

e70:'PM, Box 391, Woodstock. II- 60098. 



DO IT YOURSELF 



SAVE YOUR RUSTED OUT CAR Quick Easy Repairs With 
Fiberglass Reinforced Polyester Resins, Send $14,95 for 
VCR TAPE showing step-by-step procedures or $2 00 for 
general printed information. HOW TO TAPES. INC , P.O. 
BOX 67PM, Mabscott. WV 25871 



BELT QUCKLE5 for coins or siones. specialty buckles 
icweiry mountingSn cot stools, clock works. Wholesale 
catalog 25c, Eloxite Corp. 606 1 2 10th Streei Wheatland, 
Wyoming 8? 301 



ELECTROPLATING- Compose Textbook, tleciroplate 
Metal I ics'Non metal lies £11.95. Details Free. Tropix. Palm 
Bay. FL 3290G-0095 



INSTALL YOUR OWN IN GROUND SWIMMING POOL to* 
as low as $1,695.00. Cheswick Pools, JU. *28, Cheswick, PA 
15024. 412-274-6400 

ARROWHEAD MAKING!!! Inexpensive Fun Hobby Free 
Information Commons Grafts, P.O Box 501 2-M. Central 
Point. Oregon 97502 



REPAIR VOUR OWN TV , , , ITS EASY. Writt? Rusenrcn 

Rt 3 Box 601 BM, Colville. WA 991 14 

— — — - . . . 

LARGEST SELECTION o< how to books FREE CATA- 
LOG! HiNversurns, 12311 N E. Glisan. Dept. 207PM3, 
Portland. Oregon 97230 



GIANT TV— 'Don't be fooled by cheap imitations! ,, , 
' Build the best giant screen projection TV with lenses and 
screens utilized by SONY, ZENITH, SYLVANIA, and MAGNA 
VOX!" , Simple construction! . . . Highly profitable! . . 
Illustrated information catalog $2.00 . . . Money back guar- 
antee! . . . POU-VISION. 1&7-MP Cypress St.. Throop. PA 
1A512 

4,321 Catalogs Lasted Sources for Anything! $500 
Di recto ry 6 ox , 9242N r Atlanta . Gee rg i a 303 \ 4 

PROVIDE Make ■ Model & Pans Description Appliance 
Parts, 2516 Wh'tney Ave.. Hamden, Ct. D6&1S 



WELDERS NOW The unique convenience of a three lens 

hoi tier pak Attaches to flat face welding hoods. Information 

$1 .00, credit to order. S1 1 95 plus F&H Si 00 Ryiter Tri-Lens 

Pak, 1041 5th Ave,, So £15. Edmonds, WA 98020 


CHROMELIKE Metal Electroplating Kits, Complete, $17,95 

ppeL MC/Visa 712-225-6253. Details $1.00. 



CREATE Jewelry, using old dental gold, scrap, jewelry, 
complete easy instructions $6.00. Rolli son's. P.O. Box 886, 
Kelso. Wa 90626 



ARTS, CRAFTS, SUPPLIES 



CLOCK WORKS, Wood clock blanks, rockhound sup- 
plies, belt buckles, cut stones, etc. Wholesale catalog 25c. 
EloxiteCorp , 606 1 ? 10th Street. Wheatland. Wyoming S2201 



STAINED GLASS SUPPLIES: EXCITING SUPER 
CATALOG-PM S3-00- CORAN-5HOLES INDUSTRIES. 509 E 
SECOND. BOSTON. MA 02127 



"GETTING Started in Stained Glass $1.00 Whit te more, 
Box 2065T, Hanover, Mass 02339 



STAINED GLASS Supplies. Complete catalog $2.00 
Sunshine Glassworks, 240 French Road, Buffalo, NY 14227 

QUARTZ CLOCK MOVEMENTS — cJ igjtai s $1 50. epoxy 
resin $7.50, toil prints .95c, music movements $1.40, com- 
plete clock kits $6 50. components, plans — much more' 54 
page wholesale catalog $3.00 (credited). Steeoar, P.O. E3o> 
463P, Andover. NJ 07821-0463. 



101 WEIRD 8, UNUSUAL LAMPS Bund For Christmas Easy 
Plans-S6.00 to: Burkhaiters, 718 West Ward, Douglas. GA 
31533 



DALI, Lrncolnvision" Lithograph signed - certified. $1 ,20C 
- private party 1-600.^8-^2' (Paul) 



CARTOONING, COMMERCIAL ARTS, 
SIGN PAINTING 

CARTOON for Fun and Moneyll ! Free Booklet"! Cartoons, 
Bex 40614A, Detroit, Michigan 48240 

LEARN Si[jn Painting, Pin Striping. Free Catalog 
Kaufmans Company. Ceniertawn, Missouri 6&023 



] 50 POPULAR MECHANICS 



MODELS, MODELS SUPPLIES 



STUART Steam Engines. Castings. Catalog £2.50 Carofus 
Models. 3G82 Soulh 200 East, Bountiful. UT 84010 



FIRING CANNON Model Plans CATALOG $2 00 GREEN- 
PM127, Box 892. Shalirnar. FL 32579-0B92 



RADIO CONTROL Airplanes. Boats Helicopters. Supplies 
Big Discount Catalog SS.OO .[Refundable^ Modeler Supply. 
Box 31 OP, Eclectic, AL 36024 



NYLON MACHINE SCREWS, Nuts Washers Catalog. 
SAMPLES $2.97. Transmotions Inc., Box 160, North 
Hollywood, CA 91 603-01 60. 



BLUEPRINTS. Radio Con'rolled Boat Replica. Spray". 
"Dragon". Brochure $2 00 (Refundable), Joseph Sole. 989& 
CJub Creek Dr„ Suite 500, Houston, Texas 77036 



TOYS, GAMES, KITES, PUZZLES, 
NOVELTIES 



BASEBALL CARD BOARDGAME Great Christmas Gift 
S11.99 - "Game". Box 16750, Rocky River, OH 44116 

MAGIC TRICKS, JOKES, 
VENTRILOQUISM 



FREE! World's Leading Novelty Catalog 1600 Jokes. 
Tricks. Science. Sports. Hobbies. Johnson-Smith. F-01, 
RraOcnton Fh 34203-37% 



LEARN VENTRILOQUISM! Guaranteed Induction 
Supplies. DUMMIES. Information Free! Maher, Box 42Q-FM, 
Littleton. Colorado B0 160. 



FREE! Insider Magic Report. MAGICIANS 
INTELLIGENCE, 3JB0 She'idan. Amherst. NY 14226 



FREE Magic Catalog Enclose 50c Postage. Win kiefs 
Warehouse Of Wonders. 24D Doyle Road. Oakdale, CT 
06370 

GREAT CHRISTMAS GIFTS! MAGIC BOOKS, 400 FASCI- 
NATING MAGIC TRICKS-S5.D0, BLACK ST ONES SECRETS 
OF MAGIC S4.00 + Boo-Boos, 7813 Sun Terrace Way, Citrus 
Heights, Calif. 95610 



HOBBIES & COLLECTIONS 



NAZI a Historical Military Collectibles FREE catalog. 
HMA, Bok 1606PS, Lafayette, CA 04549. 



MILITARY Medals Catalogue Si .00 Subscription Yearly 
S6.00. Vernon, Box 1387PM. N. Baldwin. NY 11610 



DECALS, EMBLEMS, PATCHES 

CUSTOM EMBROIDERED EMBLEMS, PINS. DECALS. 

Free Catalog/Quotes Rush Sketch Stadri, 61 P Jane, N.Y.C. 
10014. (212) 929-2293 

ANTIQUES, RELICS, INDIAN GOODS & 

CURIOS 

FREE List to Serious Collectors. 30.GCQ Indian Artifacts, 
Pots, Spears, Axes, Slate, Bead work Caddo Trading, Box 
669, Murlreesboru AR 71958 



INDIAN Relics List 50c. Indentation Guide Book S1l 44 
Arrowhead Sampies £20.00 Secrist's, Deerfietd, MO 64741 



MILITARY INSIGNIA, ETC. 



U,S, MILITARY INSIGNIA Laroe Catalog $2.00. Saunders, 
Boy 3133PM. Naples, FL 33939-3133 



STAMP COLLECTING 



50 YEARS Old fifteen different United States, over fifty 
years old-25c with approvals Javon. Box C11-P, New 
Rochelle, New York 1^04 



FREE Catalog Free! Big Bargain Catalog - New edition 
listing thousands of bargains including U.S. and B.N A. 
stamps, packets albums, accessories and supplies. Also fine 
stamps from our approval service. Buy only what you like. 
Return balance promptly! Thank You. Jamestown Stamp 
Company, Dept El 27PM. Jamestown. NY 14701. 



"HOW TO maxv money collecting stamps." S3. 00. 
Gregory's, 123 Lee Road. Pittsburgh, Pennsylvania 15237 



U.S. 6 commemorative plate blocks or 30 mint Commemo- 
ratives $1 .00! Approvals. Gordon Davison, Contoocook. N.H. 
03229 



2,000,000 stamps ibO countries 2c each. Belden. Box 
4149 Dearborn, 48126 



FREE 25 World Wide Stamps Plus Free Catalogue Wiih 
Over 2.000.000 Stamps. No Approvals. Jeffenes. 3460 
Midolebelt, Wes' Bloomf-eld, M1 48033 



50 DIFFERENT Old U S between \ 961 and 1939 - S1 .00. Ed 
Roush, 423 Shepard. Mansfield. Ohio 44907. 

FREE Gift With First Purchase. U.S. Approvals And Want 
List Service. 20c for Handling. The Stamp Boutique, P.O. 
Bon 456, Madison, NJ. 07940 

OLD U.S. stamps on approval. Sherman, Box 15355E, 
Philadelphia. PA 19111 



INVERTED ERROR" ■ IOC Different United States. 50c 
with approvals. Luray. P.O. Box 7038. Silver Spfing, MD 
20007 

200 DIFFERENT Canada $100. Worldwide approvals 
Quebephil, Bok 68, SUJerome, Canada J7Z 5T7. 



WORLD Wide Stamps mounted in books on approval 2c 
and up TRUST STAMP COMPANY, P.O. Box 100-P, 
Jamaica, N Y 11435 



FREE! Surprise Collection with approvals. Gould, Box 
75012a. Petaluma, CA 94975 



ONE! Two 1 Three! Cent Stamp Approvals, Regardless 

Catalog Kloster. 4164 52nd St San Diego. CA 92105 
' — ■ ' — ' — — — - — - — - — ■ 

FREE Worldwide Packet. Penny approvals. Froehiich. tfo*. 
177DA, Pine River. Wl 54965 



BARGAIN 100 Worlc- wide Stamps 25c. Quality Approvals. 
R. Parker, Box 143, West Brook field, MA 01585 



100 Different U.S. 25c Approvals. Bradley, Box 426P. 
Midlothian, VA 23113 



COLLECTIBLES. Bird, Duck & Wildlife Stamps & Prints. 
Free Catalog Depot, Dept. 005. Sullivan. IL 61951 

i ^ ■ 

FREE, U S. Mini pictorial set complete. Mint approvals 
included. Hildebrand, Box 4867, Santa Clara. California 
95054 



FREE Canadian siarnps w th approval rcquesl Briners. 
P.O. Box 5607. San Mateo, California 94402 

FREE discount catalogue with 200 different worldwide 
$1.00. Stamps, Box 152SBPM Sarasota. FL 34277-1 258 



CANADA, 25 large. 20c World approvals. KSG, Uox 65 H 
Nelson, BC Canada V1 L 5R4 



250 WORLDWIDE ?\,c Approvals J Martin. Bo* 245 
New York. NY 10023 



ALL DIFFERENT Large Worldwide. To $10 catalogue 
values. Ub. $2Q STAMP WORLD LTD., Bon 9313PM 
Wilmington, DE 19609 

CANADA Stamps Unsoried By The Pound, E12.00; Ten 
Pounds $99.00. Guaranteed Satisfaction. Benny Lee. 61 9 W. 
Hastings, Vancouver, BC V6B INI Canada. 



400 NEW ZEALAND, rantastic off paper mi* S2 00 Ap- 
provals Sedona Stamps. Box 5430B, Vctoria; Canada VBR 
5£4 

APPROVALS mounted by country— third catalog! Gains, 
716-S Sixteenth, Msttocn. IL S'OUH 



LIQUIDATING Tremendous Old Accumulation. Bargain 
Li sts Free Alatalo, M ay nar d , MA 01754 

100 Used American And British Commonwealth Com- 
memoratives And Pictorials, $1.00 With Quality Approvals. 
SSS, Box 208. Wales, Wl 53183 

^ 

APPROVALS. One two and three cents. Streff, 1613 North 
13th Street. Fort Dodge, Iowa 50501 



ALL MINT! ALL OLD! JUST 55! 25 Mint United States 
Postage Stamps 50 Years and Older Retails to S1.70. 
Approvals and Special Offers. Wilton Stamp Company, Inc., 
Department 23, Box 650. Wilton, NH 03086 

CANADA. 100 Different 25c Approvals. Oroszky, Box 1-C. 
Sarnia, Ontario. Canada iN7T-7HS 

107 Different Triangles, Space, Animals, Etc. $4 00 Value 
Only 10c. Approval. Faye:ie Stamps, Dept. 418M. 
Fayetteville. NY 13066 

25% DISCOUNT On All Orders From Our New Worldwide 
Packet And Canada Lists. Order Yours Today. BLUE NOSE 
Stamps, Box 777. Pointe Claire, Quebec H9R 4Z5 

20 DIFFERENT 4c Mint US 51.00. Free Lists No Approvals. 
Robert Wagner, Box 29246, Minneapolis, MN 55429 

(Continued on next page) 
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STAMP COLLECTING 

(Continued from preceding page} 

FREE Copy Nt?xt Wurldwidt 1 Stamp Auction jj Stamps. 
18 - 36th St., Wyoming, Mr 49508 



COINS, TOKENS, CURRENCY 



TOP OF THE LINE FOR 1969" 
1969 Proof Sets For Sale, In Original Sealed. U.S. Govern- 
ment Hot decs. Great For Coin Collectors Christmas Gifts, 
Birthdays. Anniversaries Or To Squirrel Awny 30 Day Money 
Back Guarantee. Hurry! Order Your Set Now Send $10.00 
Plus $2.50 Postage And Handling To Path Enterprises. P.O. 
Box 505 Dep! 14. Long Valley. N.J. 07653 



"GREEK uncirculated coins. 1986 issue (edition). Set of 
six (6) in plastic case Yours for 56. DG (send $6). Postpaid. 
Spyros D. Cosmios fS-D. Cosmios). Paraskou 18, 16346 
llioupolis, Athens, Greece. 



BINOCULARS, TELESCOPES, 
MICROSCOPES, MAGNIFIERS 



DISCOUNT OPTICS. Bushnell. Steiner, Nrkon, Swift, Zeiss, 
many others Catalog Si 00. Optical Advantage. Box 32791 P. 
Pikesville. MD £1208 1301) 653-3306. 



PHOTOS & PHOTO SUPPLIES 



SELL PHOTOS- Make money with your came/ a selhng 
photos and slides to newspapers and magazines. Directory 
includes types of photos, how lo submit ihern. how much 
(hey PAY. $3 00 Bayou Enterprises. P.O. Box 269. Arabi, La. 
70032. 



CAR CLUBS 



TURBO Club of America offers in-depth information on 
performance turbocha'gmg and upgrades for factory tur- 
bos. $25.00 membership, (535.00 toreign) includes 6 issues 
Of TUR80 MAGAZINE. 6 issues of club newsletter, cordu roy 
hat, card, discount program and more. Sample issue S3 00 
to: TURBO. Bok 2712. Huntington Beach. CA 92647 



PLAYS, SONGS, MANUSCRIPTS 



POEMS* Songs Wanted. Free Recording Publishing. 
Broadway Music Productions, Box 7436 PM r Sarasota, FL 
3357S 



HOW to write Song Lyrics that sell S3.00. Albertson 
Enterprises, 1653 N. Wells Suite 2R, Chicago, IL 606 M 



FREE SONGWRlTiNG SUCCESS BOOK! Top Records, 
Box 23505PM. Nashville. TM 37202 



SONG Writers If You Have The Song We Have The Agent 
That Can Push It For You Send S5.95 For Information Sheet 
Testimonial Letter And Our Standard Song Writing Contract, 
Ed Harlmann Inc.. 16770 N.E 5th Avenue, North Miami 
Beach, Florida 33162 



ABECEDARIAN 



DANGEROUS! Don t Oolay. Family First Aid Guide could 
save loved ones. $4.95 Francis Philip Incorporated. Box 
272. Sea Cliff, N.Y, 11579 



MUSIC INSTRUCTIONS & INSTRUMENTS 

ACCORDIONS, NEW, USED, Electric, electronic Concerti- 
nas, Button Fioxes. Hohners We buy. Sell. Trade, Exchange. 
Credit Cards accepted. Call. Wrile for brochures. 
CASTIGLIONE ACCORDION, 12644 E 7 Mile, Detroit. Ml 
4S205. 313-527-1 595 1^00-325^ 1832 



ELECTRIFY Player Pianos, Pump Organs Quickly Inex- 
pensively with Lee Silent Suction Units Write. Lee Music, 
P,0 Box 308F, Culver. Oregon 97734 



PIANOS. PLAYERS. PUMP ORGANS. Rebuild and repair 
Catalog ot How-To' books. $2 00 (refundable). Vestal 
Press, Veslal 11. New York 13850. 



INTERNATIONAL VIOLIN COMPANY. Catalog lor m^iru- 
ment makers, repairers. Imported tone wood lools. var- 
nishes, parts, accessories, strings, cases. European in- 
struments, bows. Assemble yourself violin and guiiar kits. 
Catalog $1.00 includes 10% discount certificate Dept. 
HY. 4Q2b W. Belvedere Ave . Baltimore, Md. 21215 



VIOLIN. GUITAR, etc.. making materials, accessories, 
books Catalog, Si. 00 International LuthierLi Supply, Box 
530397, Tulsa. OK 741 5fl 



ACCORDION Top Brands Cordovox. Buy Direct Tremen- 
dous Discounts Trades accepted. Free brochure. PM, 
Accordion-O-Rama. 1fj Wesl 19th Slreei. New York. NY 
10C11. Phone 212-6^-9089. 



SELF IMPROVEMENT 



LOSE WEIGHT STOP SMOKING! Permanently. Safely. 
Today 1 Free Brochure Hypnotherapy Institute, Box 186M 
ML Pocono, Pennsylvania 18344. 



QUIT SMOKING' Informative booklet shows how Delays. 
Astra Publications, Box Portland, OR 97202 



WHAT'S YOUR I.O. ? Sett scoring tesl. Guaranteed. Send 
$5.00 to: Home Testing Service, 3716 Wilmot, Columbia, S C. 
29205 



EDUCATION £ INSTRUCTIONS 



TERMPAPER Asststance. 1 5.2 ^8 papers available! 306- 
page catalog— rush $2.00. Research . 11322 Idaho 
#206MK, Los Angeles, 90025. 21 3-4 77-8226 



RADIESTHESIA, Radionics, Dowsing ESP. Courses 
and Equipment Illustrated Catalog $1.00 (refundable) Es- 
tablished 27 years. Dept. PM/R. Bruce Copen, Highfield, 
Danehill, Sussex, England RH17 7EX. 



SUPER-INTELLIGENCE! Amazing result? guaranteed 1 
Info. EDEMP, Box 1462, Glendora, CA 91740 



EXTENSION And Post-Graduate Awards in Philosophy. 
Art, Science. Botanic, Medicine. Homeopathy Radionics, 
and others 30 subjects Curricular free (airmail St 00 
^efunoable). Registrar, Sussex College of Technology, 
Highfield, OanehilL Sussex. England. 



L-EARN Cfock Pepair Enjoyable, lucrative free Details. 
School of Clock Repair, 6313 Come About Way, Rm M, 
Awendaw, SC 29429 



A U TOSU G GE STI ON . Sleep -learn ing head y v a r t & 5 1 
Tapes, records, books. Gigantic catalog Iree. Research 
Association, Box 24PM, Olympia. Washington 93501. 



UNIVERS)TY DEGREES By Mail Accredited Bachelors. 
Masters. PhO's. Free Facts Revealed. Careers-PM12, Box 
47QBS6, Tulsa, OK 74147 



EARN MORE IN 90 DAYS, Free 19&7 catalogue describes 
200 success proven correspondence Diploma courses. 
Granton Institute, 263A Adelaide Street West. Toronto, 
Canada M5H 1Y3 



PARALEGAL GRADED CURRICULUM. Approved in- 
depth training by correspondence. BLACKSTONE 
SCHOOL OF LAW: 100 years of legal training Write for free 
catalog. P.O. Box 790906, Dept PM, Dallas, Texas 75379 



BECOME an Electronic Or Video Technician in only 14 
months. Financial Aid. Placement Assistance and an Asso- 
crate's Degree. Call Now! (214} 263-2613 Dallas, (213) 595- 
*&60 Long Beach or (713) 95G-001Q Houston. VTI 



DETECTIVE Profession. Easy Home Study. Free Lapei 
pin. certificate, future, Professional investigator Training 
School Dept CP P.O Bo* 41256, Los Angeles, CA 90041 



HIGH SCHOOL AT HOME. NO CLASSES. Low monthly 
payments. Information free. Our 90th yeyr Call 1-800-226- 
5600 or write American School. Dept *345, &50 E. 58lh St., 
Chicago. II. 60637 



LOCKSMITH ING, Free book. Locksmith ing Institute, 
Dept 310-127. Little Falls. N.J. 07024 



DETECTIVE training home-study program. Free infor- 
mation Global. Rax 191 PM. Hanover. Mass. 02339 



UNIVERSTTY degrees at home Convenient, inexpensive, 
accredited. Free information— Kensam, Bon 13S3PMX, Far 
Rockaway, New York, 11691 



BRAIN BOOSTER TABLETS! New 1 Powerful! Genius 1*2- 
3f Free Information. Advanced Learning Institute. Drawer 
12B10-LAB2, Jackson. MS 39P36 



SCHOLARSHIPS Don't waste money on those ' scholar- 
ship search' companies! Get the Whole list of over 1000 
Scholarships instead Get Safire(tm). Scholarships And 
Financial-aid Information Runtime Executive. Cafl Now (217) 
351-8433 or write Artificial Logicfim), Box 3995. Champaign, 
Illinois 61621-0995. 



"JET GAS TURBINE CAREERS!" Homestudy - theory, 
maintenance, overhaul - Diploma awarded. American Jet 
School, Department Darby. Montana 59S29. |40G) 

349-?l00. 



VIDEO VIDEO VIDEO Instructional. Children 5 Movie Clas- 
sics. Big Band Music. Art, Cooking. Healih. Gardening, Etc 
Wholesale Prices. Send $2.50 for Catalog J Gross 
Productions, P.O Box 40134. St Petersburg. FL 33743. (8131 
347-9999 

NEED MONEY FOR COLLEGE? Scholarships Feltow- 
ships. Grants. Awards' Free Information 1 -800-872- 1 221 
EXT 7437 RESULTS GUARANTEED! 



CHAPMAN SCHOOL OF SEAMANSHIP offers new Boat & 
Engine Maintenance and Repair course. 9 weeks of hands- 
on training at our waterfront campus in Stuart Florida. Free 
Information Kit 1-800-225-2S41 



BIG GAME GUIDES NEEDED! Start with Home Training 
now. Advanced hands-on-school available. By the origina- 
tor. Since 19b9. Erv Malnarich. Box 1639C. Hamilton, MT 
59840. Phone: (406) 961-3603 

HIGH SCHOOL GRADUATES! Need money tor college"' Get 
your share. Grants, scholaishios. loans in 50 states. All 
studenis qualify . Free Details. AMR Academic Research, 
Box 308. Terrace. BC VflG 4 B i 



LEARN Auctioneering - Free Catalog. Nashviile Auction 
School, Box 2026, CM, Columbia, Tennessee 39402-2026 



FULLY APPROVED UNIVERSITY DEGREES! ! Economical 
home study for Bachelor's. Masier's. Ph.D., FULLY AP- 
PROVED by California State Department of Education. 
Prestigious faculty counsels for independent siudy and life 
experience credits (5,100 enrolled students, 500 f acuity ). 
FREE INFORMATION — Richard Crews, M D. (Harvard), 
President, Columbia Pacific University, Department 2E8D. 
1415Third Street, San Raiael. CA 94901 . Toll Free: (300} 227- 
0119; California: (800) 552-5522; or (415} 459-1650. 



LOCKSMITHING, Universal School of Master. 
Correspondence and Shop Training, Box 214652PM, 
Sacramento. CA 95821 



SCHOOLS 



WORLD WIDE COLLEGE OF AUCTIONEERING. tNC 

Since 1933. Term Soon Free Catalog. COL. GORDON E. 
TAYLOR. Ro* 949. Dapt. 19. Mason City. IA 5040 7. 515/423- 
5242. 



LEARN HEATING. COOLING. Unique Learn &. Earn Sys- 
tem. Guaranteed. U.S. Mechanical P.O. Box 553 : Mount 
Prospect, IL 60056-0553 



EMPLOYMENT INFORMATION 

JOBS, CRUISESHIPS, TUGS. SHIPS, RIVERBOATS, OIL- 
RIGS: Women-Men Work monlh-Home month USA 1 
Overseas. Information S3 00 Marine Employment. Box 207, 
Central, IN 47 1 10 

$35 HOUR! Thousands oi trained technrcians needed 
nationwide. No experience necessary 1 o learn how send 51 
to: Cal West Communications, 4233 Spring St.. Ste. 74, U 
Mesa. CA 92041 



520,000 YEARLY POSSIBLE* Prepare at home for Postal 
Clerk^Carher employment examinations. Free Details, Write; 
Delta [1>. Box 230. Indianola. MS 38751 

AUSTRALIA FRONTIER OF OPPORTUNITY. Denied uv 
formation including employment and emigration facts. Send 
S5 00 Mascor Publishing, 4807 Bethesda Ave. Suite 34 4 
Bethesda, MD 20814 

MARKETING Representative: Elating product, room Ids 
front end parts. Commissioned position, many areas. Ad- 
vancement, leads, reorders, training. Need Aggressive auto- 
motive aftermarke! go getters? Write to: Mindo, Inc., 9410 
Airport Hwy., Monclova, OH 43542 or call. 1-800-634-2623 

ARE YOU LOOKING FOR EMPLOYMENT? Try our Clas 
sifted Section! It costs only £7 00 per word. And, if you wish to 
run all or pah of your ad m boi{j capital luUofS-you rjan do so for 
as Mule as Si 00 per word additional. Act now 1 Send your ad 
10: POPULAR MECHANICS, CLASSIFIED DEPT, 224 
WEST 57TH STREET. NEW YORK. NY 10019 

CAREER OPPORTUNITIES for 25 Fastest g rowing occupa- 
tions. Send £3.00 tor detailed information Mascor 
Publishing, 4807 Bethesda Ave Suite 344, Beihesda, MO 

?oei4 



HELP WANTED 



OVERSEAS .. $25,000 - S75.0OO ■ Free Report 1 
Employment, Bo* 19760-AZ. Indianapolis. IN 46219 

AUSTRALIA WANTS YOU! Big Pay 1 Transportalion! 
Newest Employment Handbook --S2.00. International Bo* 
19107-A2 Washington, DC 20036. 

GOVERNMENT JOBS 516,040 - S59.230 YR. NOW HIRING. 
CALL 805-687-6000 EXT. R-20024 FOR CURRENT FEDERAL 
LIST. 



DECEMBER 198/ ISf 



FOR INVENTORS 



PATENT AND DEVELOP Your Invention. Registered 
Patent Agent and Licensed Professional Engineer Send 
for FREE PATENT INFORMATION Every Inventory Should 
Have. Richard L Miller, 12 Parkside Drive. Suite M, Dix 
Hills, NV 11746 (516) 499-4343 

REGISTERED PATENT ATTORNEY Washington, D,C, 
Suburb Donald A. Kettle strings. 414 Hungerforri Drive. 
Rockvillo. Maryland 2D8&0 

PATENT IT ECONOMICALLY* Free details. Licensed 
since 1958. Raner Associates, 2008 Fondulac, Richmond, 
VA 23229. 

FREE help for Inventors 1 No charge for recording forms 
and evaluation. Affiliated Inventors Foundauon. 501-B 
Iowa, Colorado Springs, CO 30909. or Tq[I Free 1-800-525- 
5685. 

PATENT HOTLINE SM: Patent Sea re hes/Appli cations, 
Dujne Burl on. 1720 South Bellarre. Denver, Colorado 80222. 
303:691-9119 

INVENTORS! Can you patent and profit from your idea? 
Call or write for your free information package. Over a 
decade of service AMERICAN INVENTORS 
CORPORATION, 82 Broad Street. Dept PM, West held, 
Massachusetts 01086 1-800-338-5656 In Massashusetts or 
Canada cali (413) 568-3753 

INVENTIONS Wanted! PATE NTVESTME NTS 

INTERNATIONAL 1050 Connecticut -300. Washington. DC 
20036 

IDEAS, inventions, technology wan ted 1 1ndustry presenta- 
tion, national exhibition. Call toil free 1-000-288- IDEA. 
Canada. 1-800-528-5060. X33T. 

COMPUTER ASSISTED PATENT SEARCHES. Preliminary 
Pa lent Searches Via Computer, Economical, Not a Broker. 
Data-Retrieval Services. P.O tSox ^005^5. Denver. Colo. 
80203 

INVENTORS: Free information on offering your invention 
for sale Kessler Sales Corporation, C-5-F1, Fremont, Ohio 
J3420 

REGISTERED PATENT ATTORNEY Reasonable rates. 
Edwin D. Schindler, 1523 East 4 Street, Brooklyn NY 11230 
(718) 336-9346. 

HOW TO CREATE INVENTIONS, Fascinating booklet 
gu&ranmes new product icio^ generation, leading to profit- 
able inventions. $19.95. Porter's Publications, Box 593M 
McPherson. Kansas 67460 



INVENTIONS WANTED 

INVENTORS! HAVE AN IDEA? Don t know what to do? 
Call AIM for free information kit Toll Tree 1-800^225-5800 

INVENTION MARKETING. FREE INFORMATION. REPRE- 
SENTING MANUFACTURERS Paimart. 77 FutTon. 
Financial District, New York, NY 10038 







INVENTORS! If you have an invention for sale or license, 
write for free booklet explaining how we can help you 
Kessler Siilos Corp., C-5-1W, Fremont. Ohio 43420 



REAL ESTATE & FARMS 

GOVERNMENT HOMES from $1 (U repair), 20 States. 
Delinquent tax property. Repossessions. Call 605 -68 7 -GOOD 
Ext. GH-20O24 for repo list 

— i 

CANADIAN COUNTRY PROPERTIES. Acreages tor re- 
creation, development, farming, fishing, hunting, invest- 
ment, minerals, etc. OUR 73RD YEAR, Terms available. 
Titles guaranteed. Catalog airmailed $1.00 DIGNAM 
CORPORATION. Dept 496 370 Dunlop St. West, Unit 807, 
Barrie, Ontano L4N 5R7. Canada. 

UNITED NATIONAL REAL ESTATE . New FREE Cat^ 
alog! Top real estate values coast to coast. Full Color 
Premier Properties section UNITED . For every lype 
of real estate! UNITED NATIONAL REAL ESTATE. 4 700 PM 

Be He view, Kansas City, MJO 64112. 

CALIFORNIA, Lots Acreage. £40 Down. $40 Monthly. 
Box 35291, Los Angeles, 90035. 

152 POPULAR MECHANICS 



YOUR OWN FISH AND HUNT LAND 
LOW AS $39 ACRE $50 DOWNf 
BEST areas for fish and game. Government report mure 
fish and game per square mile. TTTLE GUARANTEE. BUY- 
BACK GUARANTEE. Uought thru ESTATE LIQUIDATIONS 
across Canada. EASY PAYMENTS. Get your FREE ca1alog 
NOW) CANADIAN ESTATE LAND, Dept PM?2. 3083 
Bathurst Street. Suite 303 Toronto, Ontario M6A 2A4. 
Phone anytime 1-416-783-3357 

REPOSSESSED h omes from Gov't from $1 .00 plus re- 
pairs taxes Nationwide! Also tax properties. 216-453-3000. 
Ext. H822G 

FIVE Different Ways To Purchase Real Estate With No 
Money Out Of Your Pocket, Includes Textbook And Tape. 
Send S29.95 To: Awakened Horizons, 16770 N.E. 5th 
Avenue, North Miami Beach. Florida 3316? 

BUY IT WHOLESALE 

FREE 1G page PRINTING PRICE LIST, 1 to 5 colors, 
sheets to catalogs. Co pen Press, 100 (PM) Bern man St.. 
Brooklyn. N Y 11208. 

BELTS* Buckles, Key Tags Mat Tacs, Jewelry, More. 
Complete tine fast sellers. Big Profits. Complete dealer sel 
up. Color catalog $1 00 (refundable). Anchor. Box 3958- 
PMR, North Providence, Rl 02911 



MAILING LISTS THAT PRODUCE! All categories comput- 
er "Zip-Sorted." Guaranteed Deliverable. For details, send 
SASE. DIRECT MARKETING, P.O. Box 13062, San Antonio, 
TX 76213 



WORLDWIDE BARGAINS . . . Imports - Dropship - Close- 
out - Surplus - Freebies - (Slamped Envelope). Marnees. 
Box 1717PM, Highland, Ind. 46322 

VACUUM CLEANERS Discount Prices' New Rainbow 
S499 95. Kirby, Filter Queen, Panasonic, Royal. Oreck. 
Details: ABC Vacuum Warehouse, 6720 Burnet-PM 
Austin, TX 78757 

- 



CLOSEOUT Jewelry & Craft Supplies. (Cat a ion ?5c). 
Roussels. 107-1631 Dow, Arlington, M A 02174-7199 



SINGAPORE, HONG KONG, TAIWAN DIRECTORIES. Buy 

direct. Information $1.00. Merrick Distributing, Box 274M, 
Merrick. NY 11566 

pecan Products. Wholesale Catalog, Sample. Send 
$1,00 6 SASE to; Pecans, 1103 Rive re rest, Mew Braunfels, 
TX 73130. 

FREE BELOW WHOLESALE CATALOGS - 15.000 
Pages' 500.000 Amazing Bargains Photographed! Infor- 
mation: Intercontinental, Box 136 25. San Antonio, Texas 



EARN MONEY selling Gioid and costume jewelry, rings. 
watches-Buy Direct. 130% Below Retail. Catalog S1.00. 
Anka-PM 90 Greenwich Ave . Warwick, Rl 0238& 

CLOSE OUTS! Discounts! Below Wholesale! Freebies! 
Information/stamp: DDN, Box 201 52K, Fendale, Michigan 
4B?20 

400,000 BARGAINS Below Wholesale: Many Free! Liqui- 
daiions . . Closeouts . . . Job Lots . . . Single Samples. Free 
Details. Bargamhuniers Opportunities. Box 1 409-A, Holland, 
Michigan 49423 

ADVERTISING AGENCIES, ADV. SER, 
MAILING LISTS 

NEW NAMES MONTHLY! MIXED STATES AVAILABLE! 
IMMEDIATE SHIPMENT! Adhesive Labels: Computerized - 
Guaranteed Opportunity Seekers 200/$ 15: 500/S25; 1000 
S40 Others. ADVON, Drawer B2, Shelley. ID 33274. Visa' 
MftAmEx 1 -800-992- 3fl66 

FREE sample of mailing lists that get results! McCann. 32 
Maine. Carteret, NJ 07008 

HOT list - many categories. Credit card orders 1-800-843* 
0755'1-51 5-232-6789. List. Box 1033, Ames. IA5OQ10 

OPPORTUNITY SEEKERS MLM NAMES FREE SAMPLE, 

Venture-LP. Box 336, Riviera, AZ 86442 

FRESH HOT NAMES!! OPPORTUNE SEEKERS. PeeJ 
Stick Labels Zip Sorted.' GUARANTEED DELIVERABLE! 

5O0/S2O: 1000/S35; 20W$60. JR Enterprises. 809 
Bnarwood-PMl2, Victoria. Texas 77904 

FRESH HOT NAMES!! GUARANTEED DELIVERABLE! 
QUALITY PRICES! RUSH SASE TO: David Griggs l5fB 
David Terrace. Yaroley. PA 19067 

MAIL ORDER BUYERS Computerized lists are now avail- 
able for immediate use. Send SASE. TaHey's Mailing List, 3\ 
Holiday Street Suite 3, Dorchester, MA 02122 

NAMES. Freshest opportunity seekers, peel/stick. 200'£13, 
500 SI 6. 1000 $25. J&D Labels, P.O. Box 16, Stratford. CT 
05497 



PRINTING PRESSES, RUBBER STAMP 
OUTFITS 

TYPE Fonts. Hand Printing Presses, Hot Stampers. 
Supplies 120 Pages. $2.00 Deductible first order Acme 
Type, 1720 M Marshfield. Chicago, 60622 



rubber stamps— big profits Complete supply and 
equipment catalog with instructions £1 deductible with 
order, Star Stamp Supply. 1720 N Marshfield. Chicago 
60622 



printing. Catalog $1 00 deductible 1st order. 
Quaker City Type. Ft D 3. Bon 134, Honeybrook. PA 1&344 

BARCO Type Founders. Type and Rubber Stamps cata- 
logue. Mai! $2.00 refundable on first order. P.O. Box 1011. 
Bensenville, 601 05 

PRINTING Presses, new and used supplies. List 50c: 
Turnbaugh Printers Supply. Merchanicsburg, Penna. 17P55 

MAKE RUBBER STAMPS. Highly Profitable. Free Details 
Stamper, P.O. Box 22609 (GX>, Tampa, FL 33622 

YOUR Eid dress printed on gummed and self -stick labels. 
Send SASE for circular. Sahara s Mailbox, Dept. PM 1?00 
Roiwrt Hardeman Rd. *2A, Winterville, GA 30683 







PRINTING SUPPLIES 



BUSINESS CARDS Free Samples Name In GOLD. Gold 
Print, 1702-126 Bellamy Road North. Scarborough, Ontario, 
Canda. MU 2L1 

1,000 Business Cards, Si 9.95. Mr. Copy. Box 903, Peoria, 
A7 853*5 

QUICK Copy Printing. Low Prices. Write: Nationwide, 614 
North Mam. Bloomington, Illinois 61 701 

CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 

HIGHEST CASH tor Gold. Jewelry, Gold Teeth, Rings 
Diamonds. Watches. Silver, Plalinum. Mai! ArtfcJes Today. 
Free gift with Information. Chicago Goid £ Precious Metals. 
10 South Wabash, Dept 458, Chicago. 60603 



SWISS WATCH REPLICAS' Wholesaler! Warranty! 
CHRISTMAS SPECIAL! (404) 9G3-oU3A. 



TAKE NO CHANCES. Deal with oldest, most reliable firm 
in old gold business. Established in 1934. We buy Gold, 
Silver, Platinum. Diamonds. Highest Cash. Free Informa- 
tion Rose Industries, 29- A East Madison, Chicago 60602 



CLOCKWORKS, wood clock blanks, rockhound sup- 
plies, belt buckles, cut stones, etc Wholesale catalog 25c, 
Eloxite Corp.. 806 1 2 10th Street, Wheatland Wyoming 

e?20i 

. 

CLOCKS. MOVEMENTS, ACCESSORIES (German}. Free 
catalog. 1-800-558-2674 Instruments Sen/ices. Dept. PM, 
433 So Arch. Janesville. Wl 53545 

TREASURE FINDERS 

TREASURE — Locate quarter mile away with ultra 
sensitive locator — brochure free. Research Products. Uox 
270270-AMC. Tampa. Florida 336Q8 

PROFITABLE OCCUPATIONS 

FREE Information Starter & Alternator Rebuilding. Box 
422. Seymour, TN 37665 



PL ASTE RC RAFT . Profitable Nome Business 3000 
Molds Available. Details. Lynnette, 6251 C Mentpark. 
Mentor. Ohio 44060. 

FT. SMITH Auction School. Ft Srniih, Ark. 72903. 
Resident & Home study Veteran Approved 

FREE Brochures. Repair Air Conditioning, Refrigeration, 
Gas Heating, full instructions, Doolco, Inc., 11252 
Goodnight. Dallas, TX 75229 

REPAIR I awn mowers thousands of parts and tools whole- 
sale list 50c EHwanger s r PM, P.O. Box V. Port Jervis. NY 
12771 

BUSINESS OPPORTUNITIES 

IMPORT-E*oorl opportunity profitable world-wide, mail 
order business from home, without capital, We ship plan for 
no risk examination. Experience unnecessary. Free Report 
Mellinger Dept. A270C. Woodland Hills, California 91367 



{Continued on next page) 
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BUSINESS OPPORTUNITIES 

{Continued f rom ptecedi ng page) 

ARAB BUSINESSMEN have money to buy & invest Top 
tinders lees paid. ME A 1287PM1 Box 35 7 4, Newport Beach, 
Ca 92663 

GUARANTEED! $1 ,00 Pound from Junked tires! (Send 
Stamp). LeValleys, Fountain, Fl. 32438, 

HIGHLY PROFITABLE CASH-GENERATING home busi- 
ness opportunrties. Learn, start making money immediately. 
Free information. SM Publishing, 201 19 Rhoda. Cerrilos. Ca. 
90701 , 

WO - $60 HOUR sparetime. installing new wireless home 
security systems Huge demand! No experience necessary - 
start with $100, Free report Security, Box 9S8TA. Friday 
Harbor. WA 9S250 

MAKE MONEY selling yard sale books by marl. Tremen- 
dous markup' Time tested instructions SASE i S?.GQ Daniel 
Metts Books. 2452-M Vjneville Avenue. Macon. Georgia. 
31204 

— — ■ . — T - 

BUILD and SELL Kit Cars. £5000 PROFIT, I DOI Literature 
Maurice Bower, Rle. #3, Floyd, Va. 2409 1 



START MONEYMAKtNG WOODCRAFT BUSINESS mak- 
ing "Easy - Quick' 1 toys, gifts, novelties. Free details, 
WILLIAMS, 3600L San Sebastian. Tucson. AZ 35715 



MY FIRST $47 Ad Earned $1,093.27 — Yours Could Too' 
Write Classified Cash - PM712, Box 250. Alexandria Bay, 
New York 13507 

LICENSE TO STEAL! Get rich at the government's ex- 
pense. We'll show you how. Free details, WMC, Box 30169- 
G. San Bernardino, CA 92413. 

MAKE MOLDS for producing hrrdbaths. statues, etc. 
Manual 510.00. MOLDCRAFT, Box 991. Alexander City. Al 
35010 

MILLIONS Need Loans/Creditl Cash in with your own 
prestigious money consulting business No educational 
requirements Sfan part-lime. 10-year old national firm 
provides training, support. Free valuable report PFA. Box 
S97-PN. Dana Pom! CA 9?fi?9. <7l4} 240-0405 X104-PN 



S24.000 IN YOUR BACKYARD. Spare lime growing profit- 
able specialty plants Easy - start with $50. Free information. 
Homestead Growers. Bo* 988-PM. Friday Harbor. WA9B250 

RECYCLE METALS. NO, NOT BEER CANS! Easy $456 
weekly i Free information. Recyoler. Box 1214, Franklin, 
TIM 37065-1214 

CLIP newspaper Hems— S? - S?5 EACHE!! FREE Report ' 
Clipprngs/B, Box 6109. Pompano, FL 33063 

GET RICH using OTHER PEOPLE'S MONEY!! Unique - 
amazing business!! Details FREEfE Finance- B Box 4&Q5. 
Margate, FL 330S3 

— . — _ — _ 

S25.0OO LOANS INTEREST FREE!! Secret Federal law 
WIPES OUT DEBTS!! Details FREE?! Moneywse-B. Box 
63G679, Margate, FL 33063 

GET RICM1I Secret [aw smashes debts— brings Cash. 
Credit 1 FREE report!! WeaithKit/B> Box. 4036. Pom pa no, FL 
33063 

PIANO Tuning quickly learned with home study courses 
Diploma q ranted. American Tuning School. 17050 Teller 
Drive. Morgan Hill. Calif 95037. 



TAKE Catalog Orders. We drop-ship 2955 best soiling 
specialty products Lowest below wholesale prices Imme- 
diate delivery. Spectacular home business opportunity 
Free Book SMC. 940t De Soto Avenue. Dept. 20-A4. 
Ch^iswurth, CA 91311-4991. 

BATHTUB REG LAZING, product sales, service and train- 
ing Call Unique Coatings Corp. (404) 945 0072 

EARNINGS Unlimited! Mail our burglar alarm advertise- 
ments from home! RBM Merchandising, Bo* 59314, 
Chicago, Illinois GOG 59 



MAKE HOMEMADE BOOKLETS. I've earned $187,000 
with mine. Free information. Falcon, P.O. Box 1039. 
Gathnburg. TN 37738 



$40,000 ON Va ACRE1 New Hydroponics - inexpensive, 
pleasant, practical! Free information, Robin's, Box 1214, 
Franklin, TN 37065-1214 

*^ — — — 

VINYLS Where the money is? Professionally repair, 
refinish, recolor furniture, car tops Quick, easy. Two small 
S20 jobs a day earn you $1,000 a month. Homes, cars, 
offices, resiaurants. unlimiietf customers. Start earning 
after a few days practice. Details free. VIP 2007 Montrose. 
Chicago. 60616 



MAKE BIG MONEY REPAIRING WINDSHIELDS & Plate 
Glass! Up !o $60,000 yearly 1 Call TOLL-FREE for Valuable 
FREE report 1 -600-32 1 -2597, Glas-Wcld Systems, Box 
5755D12. Bend. OR 97708 

REPAIR HYDRAULIC JACKS— DETAILS FREE, WRITE: 
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 78520. 



VENDING MACHINES. No selling. Routes earn amazing 
profits. "Big Catalogue FREE. " Parkway Corporation. 
1930 PMB Greenspring Drive. Timonium. Maryland 21093 

LEARN Sewing Machine Repairing. Men. Women. 
Lucrative Profits Grcsslm Correspondence School, tiox 
5104. Spencer, Iowa 51301 



PREPARE Tax Returns Earn high fees, dignified work. 
Train at home. Accredited Program. National Tax Training 
School. Monsey. 2ND, New York 10952. 

ASSEMBLE wooden novelties at home. We pay $232.68 
weekly No experience. SASE. Walpme. Box 660M. 
Pinellas Park, Fl 34664-( 



EXTRA INCOME, Assemble products at home. No experi- 
ence Deiails. 1-813-545-8421 Ext. 696 



LEARN MIRROR RESILVERlHG free information. 
SHvo re rafL Box 127. Lansdowne. PA 19050. 

BUM PER STICKER PRINTER. Cheap Simple, Portable 
Free Details. Bumper, POB 22791 (GC), Tampa, FL 33622 


MAKE Rubber Stamps. Highly Profitable. Free Devils 
STAMPER, P.O. Box 22AG9 (GC). Tampa. FL 33622 

SCREEN PRINT T-SHIRTS. Inexpensive kits Free Details 
T-Printer, P.O. Box 23991 (GC). Tampa, FL 33623 



MAKE BALLOON ANIMALS. $400 Weekends' FREE 
SAMPLES INSTRUCTIONS: Funnyman's - PM712, Box 250 
Alexandria Bay, New York 13607 



ASSEMBLE PRODUCTS AT HOME, Many opportunities 
paying High Weekly Profits presently available without 
investment. Write: Businesses. 92B Brighton 11th, 
Brooklyn. New York 11235 



$1 0,000 MONTHLY Taking Photographs at Home! Call 
recorded message. (303) 674-8155 

ASSEMBLE Electronic parts. We supply components 
and instructions. No experience, no selling, guaranteed 
pay menl. Write: SouthTech Electronics. Box 282 17 P. 
Kenneth City, FL 33709 



MAKE YOUR DREAM COME TRUE. EARN 560,000 YEAR- 
LY REPAIRING SMALL CRACKS JN WINDSHIELDS NOT 
REPLACING THEM. CALL TOLL FREE 1-B0C^B2fMJ523 OR 
WRITE: THE GLASS MECHANIX INC., BOX 17693, PLANTA- 
TION, FLA 33318 

14,947 HONG KONG-TAIWAN Products Cheap Small 
lots. Some samples free. Harbor. Box 1719PM12, Yuba 
City. CA 95992 

$1,000' 5 WEEKLY!! MAILING FROM HOME! Immed^le 
opportunity! Century Publishing Company, Box 2659PM 
Danbury, CT 06813 

■ — — 

RECONDITION BATTERIES! Easily Earn Hundreds 
Weekly. Untold Secrets. Free Information. Hatiery Outlet. 
Box 3300M. Hickory. N.C. 2A603. 



S40 - S10&HOUR. Amazing breakthrough process re- 
stores Burned/And/Damaged Counter! ops WITHOUT RE- 
PLACEMENT* 2 hours/day earn S30.000 year Millions of 
apartments, hom^s pay profits immediaiely' Fret 1 Informa- 
non. RENEW, Bo* 0900-PC. Vancouver. WA 986 &8 

MAKE MILLIONS MANUFACTURING BATTERIES!!' Sup- 
plies available Everlast. Box 365, Bogota. NJ 07603 



RJLL/Parl Time S1B0 Per Roll Guaranteed Taking Photo- 
graphs. Experience Unnecessary 35mm Camera And Film 
Supplied Free. 1-416-462-2100 X90FE Days/ Evenings/ 
Weekends 

$1,000$ WEEKLY MAILING. Stamped envelope: 
Progress. Box 93? 48. Los Angeles. CA 90093. 

NEW discovery in batlery reconditioning. Eighteen 
monlhs guarantee means ' Big Profits Fast' ! Electone. 
Gable Dr.. Little Rock, AR 72205 



CONCRETE Block Machines. Catalog $1.00 Roule One. 
Box 3740. Rapid City. South Dakota 57702-3740 



$192.00 From Square Foot Plywood (Huge Demand) 
Revealing Proof 50c. (Refundable). Woodwin. Bridgewa- 
tor. Mass 02324 

$1,000 WEEKLY AIR TOOL REPAIRING. Instructions 
Parts and Tools Wholesale, Free Pel ails. Box 534, Wichila 
Falls. TX 76304 

LEARN Gold Silver Platinum Scrap Recycling Busi- 
ness Free information: Recycling, Box 11216P. Reno. NV 
89510-1216 

TRIAL subscriphon absoJuiely free Send name, address, 
zip to: Spare Time Money Making Opportunities magazine. 
Dept. C- 127. 5810 W. Oklahoma Ave.. Milwaukee. Wl 53219 

5,001 Money making Opportunilies 1 Free catalog 1 
Dynamics, Box 18039G. Akron. OH 44305. 

$1,000 WEEKLY Possible Bronzing Baby Shoes FREE 
BROCHURE SHOWS HOW, NBPM. 398 Airport. Scoring. FL 
33870 

"ISAM ASTE RC AR D! Quick Personal Business Loans' 
Refused elsewhere 7 Write! National Finance, 
35726FB, Richmond. VA 23235 



OWN, OPERATE FROM HOME, pencil, notebook paper 
vendors in schools. Tull details $1.00. ABC Vending. 1 103 
Eton. Richardson. TX 75080 

HOME Printing Business Earns Up To $80 Hour Opera- 
lions Manual And Business Plan Provides Full Guidance. 
$15 plus S2.50 Postage and Handling. M, Brown. 4021 
Thornton Court An nan dale. Virginia 22003 

NEW PRODUCTS NEWSLETTER. Exclusive opportuni- 
ties. Free information International, Bo* 636PM. Newark. NJ 
071 01 

WE'LL HELP FINANCE YOU in mailorder business. Free 
plan. Halt Products. Dept. PM. 300 Duncan. Clearwater. FL 
33515 

EARN MORE money on your own Free details. Yentzen. 
71 6A Brookhaven. Irving. Texas 75061 

START a SUPER PROFITABLE BUSINESS from scratch 
Free Subscription to Opportunity Magazine tells how Write 
Opportunity, Dept. Lg2, 6 N. Michigan. Chicago, II 60602. 

CATALOG! OF EXCITING EASY TO START HOME BUSI- 
NESSES! $2 00, Sunrise, Box-11233A, Ocala, Florida 32673 

FAST CASH MLM u nltmiied. Iirsi level six levels de^p . one 
time fee S67.50. Free Details. James Lawrie. 943-S New West 
Chesler, PA 19362. 



EARN S 20.00 HOUR. Service oriented business. Free 
information FtaktO. Box 518. Interlachen. FL 32Q4EJ 

EXCEPTIONAL OPPORTUNITY. Earn SbO $100,000 annu- 
ally Cut your mortgage costs by 30%/5O%. Start immediate- 
ly. No experience or capitol required American Fidelity. 
Drawer 9185-P12, Charleston. SC 29410-9185 

MAKE HUGE PHOFITS importing 21,241 Asian products, 
dirt cheap. Surprisingly simple procedure. Anyone can do it 
FREE INFORMATION. Write. Hilltop. Box 1364-M3, Chula 
Vista. CA 92012-1354 

BIG incomes for financial analysts. 1 grossed $200,000 one 
year. Learn essentials over weekend. Taylor, 11503 
High view, Austin, Tx. 78750 

CLIP NEWSPAPER ITEMS, $2,00 - $27.50 Each! Free 
Details! Royal HH-12. 11034 Sagevalley, Houston. TX 77089 



TURN your sparelrme into easy profits Discover PVC 
Furniture . Baltery Recondilroning . . . Computer Assem- 
bly more. Earn immediately! Free Reporl OwenCorp. 
771 PM. Batlie Ground. Washington 98604. 



515,000 MONTHLY! Easy! No Inveslment. 
McDowell. Box 5529-A. Diamond Bar. CA 91766. 



MAILORDER Books, 1 .000% Prof 1 1 Report. Selective. 
Box 1140, Clearwater, FL 34617 



BE AN INSTANT PUBLISHER! Reprint Righis 80 Reports 
. . .Manuals. Free Report. Righls 2. Box 165*1 . Sprtng. Texas 
77383. 

F . -~T . 

NAME YOUR OWN INCOME! Work Home Profits Daily 
Fast Growth. Book Reveals Secrets. Tells How. f^ree Deiails. 
Write Now! Si. James ?0486 Wtslcria. Caslro Valley. CA 
94546 

FREE INFORMATION 7 E xciling Home Business Opportu- 
nities. RJL Enterprises. 26b3A Bechelli. Redding, CA 9600? 

GET into the most unique pnnting business in the world. 
Start from your home on a full or part time basis. Print in lull 
color on paper labrics. metals, acrylics, mylars, etc Call loll 
tree. 1-300-223-1596. Case Equipment Inc., Rt. 4, Turner, 
Maine 04282. Ask John Sullivan about our free Maine Trip 

(Con! in ue d on nejet page) 
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LOOKING For A Special Puppy? Send $5.00 for catalog 
with prices, jnlormation on over 30 breeds. Waconda - PM, 
Box 158. Glen Elder. KS fi7446 



BUSINESS OPPORTUNITIES 

(Continued from preceding page) 

HORSE PLAYERS: Best Tot© Board Method Available. 
Send S5.00. Ken Lempenau. Box 12056. Las Vegas. Nevada 
89112 



EASY, EXCITING, BUSINESS! Arriving Profits? Simple 
Operation, immediate Opportunity. FreeDeiails Write: MAW 
Enterprises Depl. FM12, P.O Box 57680, Oklahoma City, 
OK 73157 



PJANO Tuning learned quickly at home. Free information. 
Empire School. Box 1014PM. Jupiter. FL 33468 



BIG PROFTTS, Home Business. Wnle NOW. World 1419 
Davidson Street. Orlando. Florida 32804 



BE YOUR OWN BOSS and GET RICH!! Quick and easy 
home business formulas. Free details. Wisdom- 1 01, Rt. 7 
Box 563. Tucson. AZ 85747 



HUGE PROFITS fN REPAIRING WINDSHIELDS 4 PLATE 
GLASS. YES THE CLAIMS ARE TRUE, EARN UP TO $100 
TO S400 DAILY CALL TOLL FREE 1-800-338-0570 OR 
WRITE: GLASS BOND SYSTEMS. P.O. BOX 415, NORTH 
PLAINS, OR. 97133 



START now!! Put yourself in the driver s seat Become 
financially independent now! Start collecting huge cash 
profits immediately!! Free business opportunity profile. 
Rush name, address: RERS. 12426 Exburg. Dept. 10. 
Tombail TX 77375. 

ENTREPRENEURS-Moneymaking Record Cassette Dis- 
tribution Opportunity - Free Details. Record Vault, 2RRT206. 
Bellemead. N J 0S502 



$585 FROM S10 WOOD - JN THE HOME! Details $3 
A LOR AFT, Box 208. Belleville, Ontario. Canada. K8N-5A2 


RUN your own successful business Control yourt future 
Earn SlOOO's weekly. Free details. Opportunies Unlimited. 20 
Farnham St., Addison. N Y, 14801 



FREE! . . . YOUR NAME PLACED ON OUR MAILING LIST 
TO RECEIVE INTERESTING HOME BUSINESS OPPORTU- 
NITIES. MAILCO INFORMATION SERVICE, BOX 34370, 
BARTLETT, TENNESSEE 3S1 34-0370 



EASY-CAD, Easy Money. Free information. CAD TECH 
INC.. Dept PM1237. 31 Oneida Street. Pawtucket, Rhode 
island 02B60 



EM ME Df ATE INCOME: Demonstrators warned for New 
European kitchen product. Send 5S.O0 for information and 
samples, Ventures, 9221 -209 A Crescent, Langiey, British 
Columbia V1M 1T5. 

GUARANTEED mail order profits. Free details, HSPC 
5958 L 29th. Tucson, AZ 85711, 



HOW To Get Started As A Com ractor. Heipiul Information, 
Full Refund If Not Satisfied, S3 ■+ Si Shipping. Intrawest 
Publishing. 19G7 S. Havana. Aurora. CO 80014. 



EARN THOUSANDS DISTRIBUTING FREE FILM, Amazing 

Program Free. Send SASE- Promotions. 323 Sou in Franklin 

Big., Suite U-94 PML Chicago, IL 60606-7096 


SAVE 330. 000 Minimum on your Home Mortgage Dcbl 1 
Proven Plan $4 00. Write Today 1 Si James. ?04S6 Wisteria. 
Castro Valrcy, CA 94546 



ATTENTION Make Big Promts' Sell over 2500 Fast SeiNng 
ilems ai Swap Meets. Retail Stores etc. $5.00 brings giant 
Catalog. Refunded with First Order, Terry Huebuer. 4013 
Riverside Dr., Edgerton, Wl 53534 



ATTENTION ENTREPRENEURS! Receive your INDIVID- 
UAL GUIDE to FINANCIAL INDEPENDENCE. Take Entrepre- 
neurial Associates Success Survey We assess lalents. apti- 
tudes, furnish INDIVIDUAL OUTLINE for your FINANCIAL 
INDEPENDENCE. MARKET YOURSELF! CONSULT with an 
EXPERT on YOUR FUTURE. Send S^O.OO for Survey and 
PROFESSIONAL CONSULTATION Fee to Entrepreneurial 
Associates, 415 Ridge fld.. Orange Conn. 06477 

AMAZING profits working from home. Distribute books by 
mail. Free details: J&A Di&Ls - Dept. PM127, 38-724 
Jefferson. Bermuda Dunes. CA 92201. 



&3DO Weekly 1 Part-time Us^ng Garage- or spare room 
producing house plants. Free information SMI, Box 4QQ-A. 
Flat Rock, NC 28731 



FREE DEALERSHIP-SELL MAILING LISTSr Complete pro 
gram freer PCW, Box 13G2-PM12. Valley Stream NY 1 1582 



LEGAL FORMS with no legal tees. Business. Real Estate. 
Personal, aJl caieo/ories, send SASE tor sample and prices 
Legal, 43 Salem Street. Wobum, MA 01 801 



1 54 POPULAR MECHANICS 



UNLIMITED INCOME and INDEPENDENCE, Choice of 
easy to start home businesses. Saiisfachon Guaranteed 
FREE details Superior Resources, Dept. 11. P.O Box 742. 
Mattoon. IL 61935 



HARD WORK Yes. Earn S50.Q0Q Plus. FREE Informal 
On Mew Construction Interior Cleaning. Home Based. Fam- 
ily Business Book And Video Available, Dr. Doo, Route 2 
Box 480. Queen Creek. AZ 85242 

BEST Unlimited Potential Business, $5. Zoran Glamocak, 
29 Nicholson Cresanl, Kings Langiey 2147. Sydney, Australia 
Limited Offer. 



REPAIR hydraulic Jacks write: Weslbrook Hydraulics. 
Margaret Road, Standish. Maine 04064. Information Free. 



MONEYMAKJNG OPPORTUNITIES 



FREE Booklet. ■'Mortgage Brokerage" Lucrative 1 
Sources-Pi 2, Box 29T332, Davie, FL 33329 



GET RICH!! Secret law smashes debts- -brings Cash. 
Credit! FREE report!' WealthKiLB. Bo* 4036. Pompano, FL 
33063 



HIGH Profits T-Shids And Caps Inexpensive, profes- 
sional transfer machines, supplies. Press Magic. P.O. Box 
22809- (GG). Tampa. FL 33623. 



FANTASTIC earnings mailing from home!! Offer. Rush 
Stamped Addressed Envelope. Imperial. P-8 XI 7410. Fort 
Lauderdale. FL 33318 



MAKE Rubber Stamps. Highly ProfitabJe. Free Details 
STAMPER, P.O, Box 22&09 {GG). Tampa, FL 33622 



ADVERTISE Free in 507 Magazines. $5 00. Directory. Box 
UN. Atlanta. Georgia 30301 

START a SUPER PROFITABLE BUSINESS from scralch. 
Free Subscription to Opportunity Magazine tells how. Write 
Opportunity, Dept L07. 6 N. Michigan, Chicago, II 60602 

MAKE 57,000 MONTHLY as Loan Broker. No Investment. 
Free Details: Financial. Box 4309-A. West Covina. CA 91791 



NEW Knowledge No Hype! Straight Forward Reporl Al- 
lows ANYONE To Be Financially Secure For LIFE $5.00. 
Winner, P.O. Box 95, Niota, IL 62358 



BECOME A PUBLiC MEDIATOR Enter exciting held ot 
Public Mediation. Rewarding career opportunities with 
money, power, and prestige Be first in your community Fult 
or part lime, all ages. Unique training guidance prodded. 
Program designed by founder of first Public Mediator s 
Office in the USA. Informal ion $1, Public Mediator Office 
lnc„ 5349 E. Windrose, S totted ale. AZ 85254-4235 



BEGIN A NEW LIFE with a profitable business at home I'll 
show you how. Free Details. Beech Publications. 9935 
Fenway-Suite PM12. El Paso, Jx 79925 



TREASURY rjf business opporlunilles-Mnneymaking 
Manuals-Free Catalog- Wayne Publishing, Rl 4 Bo* 133 A. 
Mo re he ad City, N.C. 28557 



RIGHT PRODUCT costs 25<s to produce 1 Sells like hot 
cakes for $1 0! ! Free information for loose 22c stamp SNP. 
Suite 1S-270S, 12416 North 2Sth Drive. Phoenix. Arizona 
85029. 



BIG MONEY. Unusual Business. SASE to: Kerk, Bos 388, 
Tremonl. IL 61568 



NEWT MuJ!i-level Automobile Club generates cash fast for 
information call 1-800-527-2127.. 



MONEY From discarded tires! Details, Brownie, Box 53. 
Fishers. Indiana 4603B 



NEED MONEY? When Ban ks Stop We Start. Bad Credit No 
Problem. Write: Financial Enterprises. P.O. Box 37. 
Hastmgs, N.Y. 10706-0037 



MAKE MONEY IN SPARE TIME. Earn generous commis- 
sionsas asubscription representative for leading magazines. 
For free details, send this ad with your name and address lo 
POPULAR MECHANICS, Depl A8-S. 250 W. 55th St New 
York, NY 10019 




MILLIONAIRE Mailorder Expert Reveals Money-Making 
Secrets Free. Exciting, Hour Cassette: Mel Powers. No. 
Hollywood. California 91609. 



RABBITS-CHJNCHJIXAS-FUR BEARING 

ANIMALS 



GUARANTEED INCOME. Raise Chinchillas Send £10 00 
(refundable ) to: Chinchillas. Dept. B. P.O. Box 7463, Mesa. 
Arizona 85206, 



OF INTEREST TO ALL 



13.5 DAYS TO "GOODBYE BOSS"! 

OUR ' Financial Freedom Package" works!! Guaranteed, 
Refundable Deposit $20. Complete! Freedom. 80/6 
Sun coast, N. Ft. Meyers, Fta. 33903 



JEEPS, $60. Typewriters. $4. BOATS, GUNS, CARS. S3 (or 

Govern men 1 Surplus Directory. Imagination Station. 136 
West Pacemont Road. Columbus, Ohio 43202 

HELP LITTLE CHILDREN reach the light switches! Three, 
easily installed, extensions, $7,95 p]us S2.00 shipping Mail 
Mart, 4882 Fishburg fid,, Dayton, Ohio 45424 



200 ROLLS ANY KODAK FILM FREE, Amazing offer, 
distributors needed. Send SASE; Promotions. 323 Soulh 
Franklin Big., Suite U-94 PM2, Chicago. IL 60606-7096 



INCOME TAX. New Rules confusing? Sirnplifted Explana- 
tions $5 Niles. 1615 E Warner #4. Tempe, Arizona 85264 



ATT: ALL PM MAILORDER ADVERTISERS. PLEASE GET 
YOUR ORDERS IN TO US BY THE Sth OF EVERY MONTH, 
REMEMBER SKIPPING ONE MONTH MEANS LOSING A 
MONTH'S fNCOME! DON T LET THIS HAPPEN! STAY ON 
SCHEDULE! 



FREE PRIVACY CATALOG- Cash income opportunities, 
Hsdmg assets. Secret loans. New identity. Eden, Box 3410- 
PC, Fountain Valley, CA 92728. 



FREE Promotional Albums. Concert Tickets. Stereos, 
etc information Barry Publications, 477 82nd Street. 
Brooklyn, NY 11209 



NEVER SEE or TOUCH a dead mouse again ■ 'The sanitary 
HUMANE way to catch mice! No springs, poisons, or glue to 
torture the mouse or the USER. You saw it in PEOPLE Mag. 
Reuse able Disposable 4 '$11.99 includes ph to TrapEase. 
POB QQ, Balboa Island CA 9?65?. 



GOVERNMENT SURPLUS 



NARCOTICS RAID SEIZURES Autos Vans , 
Boats . Airplanes . . . Milhons Surplus Bargains . . many 
1% original cost! "Nahonwide Sales Directory"— S3. 00. 
Disposal Box 19107-AZ, Washington, DC 20036. 

■GOVERNMENT SURPLUS" JEEPS $30.00! 5 000.000 
Hems! Complete Information Your Area.. 19B8 OFFICIAL 
DIRECTORY. S3.W (Guaranteed). SURPLUS, (B261). Bo* 
90043, WASHINGTON, D C. 20066 



GOVERNMENT SURPLUS. How to purchase Jeeps 
Trucks. Tools. Furniture, Electronics in your area. 
Information 24 hours. 602-964-3231 



LOANS BY MAIL 



INTEREST-FREE SMALL BUSINESS FINANCING. Cash 
Grants Available. Free Details. DEVN0 1 Dept. BPM, 6956 
Manti SSreet. Philadelphia. PA 19126. 


BORROW $300 S30.000 FASTI EASY! QUALIFYING! Con- 
solidated Financial Services, P.O. Box 60S 7-C (Z4>. Anaheim, 
CA 92606 



LOANS by mail! Instant replyl Rush stamped addressed 
envelope. Mangold. Box 2030-PM. Richardson, TX 75GB0. 



BORROW $40,000 "overnight." Any purpose Keep in- 
definitely! Free Report! Success Research, Box 19739-A7. 
Indianapolis. IN 46? 19. 



MONEY Problems? Free Book describes Loans, Cash, 
Government Grants, Other benefits, available to individ- 
uals. Write: Associates. Box 98-AX, Brooklyn. New York 
11235 



BORROW $500 - $40,000 on Signature! 97% Eligible! 
Any Purpose- Free Application United. Box 3789M. 
Downey, CA 90242. 



NEED MONEY? Cash. Loans. Government Grams. 99% 
eligible- no investigation. Credit pro, Box 4WH I NM, 
Jamesport, New York 11947 



GET Visa*. Mastercard r credit cards' Regardless of 
past credit experience' Call toil-free, 24 Hours: 1-800-227- 
8472, Ext. 18, 



(Continued on next page) 

Copyrighted material 



LOANS BY MAJL 

(Continued from preceding page) 



FREE MONEY1 £300.000.000.00 Grant Givuawny' Nn 
Repayment! Rush 22c Stamp! Jakla, Box 3066^ PM 127, 
Seminole. FL 34642 



NEED Cash? Government Grants - No Investigations - 
Loans Available To Everyone Credrt Bank. Box 25 - NCP 
Richmond Hill, N,Y. 11418-0025 

VISA* Mastercard*, Loans, Guaranteed Program. Nee 
Information Call RoJundable l-fi05-684-494&. 



Visa Mastercard List! Rates below 18%! Unique. 
POB 032261 -PM127, Brooklyn. NY 11 202-0O48. 

NEED MONEY? When Banks stop. We start no credit 
check. coElateral or co-signers needed. For Application 
write. BOOT, 1107 Crawford Road. Stalesville, NO 28677 



OBTAIN $300 Loan By Mail Interest Free. Full Details On 
Thi-: Opportunity Only S2.00- Overton, 3300 F. 34th Ave., 
Oenver, Colo. 80205 

BORROW $500-S4O,0O0! Overnight." On Signature. Keep 

indefinitely! Action, Box 5499-A, Diamond Bar, CA 91765- 
— 

MONEY Available Free Details SCDC, Box 7G32M, San 

Jose. CA 95150. {406} 258-1735 

PERSONAL ar>d Business Loans information. Presley, 
Do> 53. HopemiFls. NC 23348 

GET LOW 14% VISA " MASTERCARD r Mainly now 
approved regardless ot credit history! Ge! PRELIMINARY 
APPROVAL by phone- INSTANTLY!! Call LquiSvstems now' 
Toll free- 24 Hours. 1-600-554-8472. 

BORROW BY Mail, quick signature loan, any amount, any 
purpose Free details Overton, 3300 E. 34th Ave., Denver, 
CO U0^05 

S800 loan by mail-interest free Rush S2 00 Richton 
Associates, 349 S. Arroyo Dr Suite H-PM. San Gabriel, CA 
91776 

VISA MASTER CAR D1 Qujck Personal/Business Loansl 
Refused elsewhere? Write! Naiional Finance, Box 35726FN, 
Richmond. VA 23235 

dTvorce 

WINNING Information $2 00 MEN'S RIGHTS 

ASSOCIATION, 17354 {Lyons), Forest Lake. MN 55025 

PERSONAL 



ARE you saved and know it ? He that hath the son hath Lile 
and he that hath not ihe son of God hath not Life! New Lile, 
P.O. Box 4190 Agana. Guam 96910 

BLOOD Pressure lowered! Natural Method! Results guar- 
anteed! $5.00. Domino Enterprises, 1 109 West 7th, North- 
Platte, Nebraska 69101 

RETAILING SERVICE 

TRUSTWORTHY forwarding. Stamped remails $1,00. 
Diamond-H, Box 129A, Caddo, Texas 76029. 

L ■ . . . , - 

FREE Remasters Lisi Agents Needed. PS. Box 29656, 
San Antonio, Texas 78229 



CONFIDENTIAL Wail Receding. Forwarding. Mail Drop 
Box 608039. Orlando. FL 32B6U 



FREE Details! Postal Shoppe, 369 East 900 South, Salt 
Lake City, UTB4111 

CONFIDENTIAL Forwarding/Receiving Remails: Each 
camped single envelope $1.00. CBS P.O. Box 5156. 
Portsmouth, New Hampshire 03801 



RELIABLE Confidential Forwarding Stamped Remails 
$1.00. Wesiech, Box 569, Mechanicsville, VA 23111 

UNLISTED ADDRESS Discreet and confidential. Remail 
$1.00 Single. Mail Forwarding Service, B050 S. Main. 
Houston Texas 77025 



SECURITY, Confidentially. Details; Consumer 
Warehouse, 6333 Pacific 508 Stockton, CA 95207 

GUARANTEED. Siamped remails Si. 00 each Free infor- 
mation SASE Multi-Cities, Dept. 103 Box 484?. Kailua- 
Kona, HI 96745 

MISCELLANEOUS 

HOW TO WIN CONTESTS $2 00- Pierce Enterprises. Box 
1 061 a, Twenty-Nine Palms. Ca 92277 

"BARGAIN INFORMATION Goats. Cars, Guns. Health 
Gifts. Complete Catalog S3 50 U.S. Satisfaction Guaran- 
teed. Conrad S. Gifts, 86 Louis Ftiel, Re. Gatineau. Que., 
Canada J ST 1Y5 



WANTED MISCELLANEOUS 

BUYING Tungsten Carbide. Tungsten, Molybdenum, 
Silver Solder, SHver Contact. Gold, Platinum. tiDO-321- 
6914 Ohio 216-531^8333 collect. 

GOLD, Silver Platinum, Mercury, Tantalum Samples 
Evaluated Free. Ore Assaying Service. Call Wholesale 
Terminal Toll Free: 1-000-932-1010. 

GOLD, silver forklift contacts, silver solder, gold filled, 
rolled gotd pale, gold and silver coins. R.L. Refiners, 652 
Myrtle St., Efizabeth, N.J. 07202. 201-353-5049. 



FOR SALE MISCELLANEOUS 

STEP-BY- STEP SeHing Anything. Two Cassettes $29 95 
S/H S2.50 S.E., Sox 73, Florence, VT 05} r 44 



PERFECT KNOWLEDGE 

ETERNAL'S Original Measures contain Total Knowledge 
Enhance Eiris-emic dimensions. Gather unlimited, recycled. 
FREE energy from CREATOR'S Time Bank to* home, 
factory, pleasure. Eliminates deadly experimental research, 
pollution, friction taxes! Permanent power plants have NO 
moving parts! Transportation VEHICULES use Monadic 
Gravity 1000 year built-in durability. SmalL crash-proof, 
family-model. Mini-Star Limited To under/over water within 
buffer zone. Maximum speed 50 000 M P.H. Relegates 
dea!h-oeahng wheels To Stone M]v. SURVIVE due S^al Six 
and ENJOY The rrches oi Heaven on Time Station Earth! No 
mail, Test for qualifications in person. ATA Base. 15CK) North 
Texas, Weslaco. Texas. 

FINANCIAL 

DEBTS? BILLS? BAD CREDIT? No problem! We'll help 
now. Applications accepted to £50.000. Wot a loan company. 
Free application caU (205) 979-1400 or write: TCAC, dept. 
PM 400 Century Park South #117, Birmingham, Alabama 
35226. 

CREDIT Through CREDIT UNIONS* New 15 Chapter Book 
" You Can Join' Explains Numerous Benefits $18 95 Post- 
paid. Culton, Box 55, Wynnewood, Penna 19096 



HEARING AIDS 

HUGE SAVINGS Eliminate Dealer Markups Free Trial 
Batteries Wholesale. Terms Arranged. Call Toll Free 1-800- 
323-1312 Or Write: Uoyds-PMC, Rocklord. IL 61110 

FREE HEARING AID CATALOG- Save l 2 Oy mail! Wrile: 
■Money Savers", 9530PM-12. Langdon, Sepulveda. 
California 91343 



SCIENCE & CHEMISTRY 

FREE SCIENTIFIC SUPPLIES AND CHEMICAL CATA- 
LOGS R J M. Laboratories. Inc presenls its latest catalogs 
containing scientific laboratory equipment, supplies, 
chemicals and a complete line of specialty laboratory 
glassware. Write today for your FREE catalogs: R.J M, 
Laboratories (II), Box 899. Santee, CA 92Q71 

ANATOMiCAL CHARTS, MODELS, SKELETONS, Si 00 
Catalog CHARTS, 7124 North Clark, Chicago, IL 60626 

LABORATORY CHEMICALS. GLASSWARE - APPARA- 
TUS. Established 1953 - Catalog £1.00 HAG ENOW 
LABORATORIES, 130^ Washington. MANITOWOC. 
WISCONSIN 54220 



FORMULAS, PLANS, ETC. 

BEST Money ma king Formulas. Free lists. Research-P12. 
Box 231332 Davie. FL 33329 



TELEPHONE 6 SERVICE 



TELEPHONE Cable & Professional equi 
8&0G94, San Diego, CA 92108 



SPECIAL SERVICES 

INFORMATION On anything. Ferguson Research 
Specialists, 60-15 Woodside. Woodside. New York 11377. 

HERBS 

HERBS * Yohimbine, Pau D Arco, and Others. Catalog 
Si. 00 (refundable). Jude Herbs, Box 563PM Huntinglon 
Station, New York 11746 



HEALTH, VITAMINS 



"TEN 5-MINUTE MIRACLES \ New booklet Your key to 
rest, relaxation. Free information Expansive Vi^ons. Box 
1718-PM, Lenox. MA 01240. 



WORK CLOTHING 



OSHKOSH B'Gosh Work Clothes (Rail road iana) Free 
Catalog Depot Dept RR, Sullivan. IL 61951 

DRINKING WATER PURIFIERS 

RRST NEED(R) portable purifiers remove Giardia, bacte- 
ria, pesticides, bad lasies ana odors. Only 10 ounces. Used 
worldwide. They really work! $39.95 VISA.MC 1-800-441- 

3166. 

GARDENING & LAWN CARE 

JERRY BAKER'S 53 Lawn. Garden & Plant Tips, Tricks & 
Tonics using everyday household products £4 00 Tips, Box 
60M, Milford, Ml 46042 



RECIPES, COOKING, 



GRAMMA SSundayDinner-5recipes-SASF S2.00 Corbin, 
467 E High. Middletown IN 473b B 



ITALIAN SAUSAGE RECIPE £1 00 SASE C S. Box 22383. 
Savannah, GA 31 40 3- 23 S3 



ORIGINAL OLD SAILING SHIP SOUP, ALL NATURAL 
INGREDIENTS, SECRET FLAVORING PREPARATION, 
SHORT STORY WITH RECIPE S2,00. 633 Franklin, Suite 104. 
Nutley, NJ 07110 

CHRISTMAS COOKIES 4 recipes $3.00 SASE. John 
Lomearoi 425 Ruth St., Bridgeport, CT 06606 



AUTHENTIC MEXICAN RECIPES; 34 00 SASE to 3H D. 
St rod . R n mo na. Ca 1 1 f 92065 

UNUSUAL Jeliy, Jam recipes. Easy. Great giftt idea. $4 00. 
Stamp. B.J.s Recipes ■ Jam, P.O. Box 313-1, Huntsville, Al. 
35B10 

FUDGE and Candy! 2B Mouth Watering Recipes Send 
S3 95 to: C. Bouwman. ?B690 3rd St. NE, Belgrade. MN 
56312 

EASY DELICIOUS PECAN PRALINE RECIPE. Great for 
GIFTS and ENTERTAINING. Send $200 SASE to: H&A 
Recipes. Box 33*3 Dept. PPPM. Greenwood, SC 2964B. 

CHICKEN recipes S2.QQ SASE- 5336 East 35th Place, 
Tulsa, OK 74114 



WINEMAKING RECIPE, Lasy. Taslee S3 SASE Norm. Rt 5 
Box 594, Gloucester VA 23061 

TAKE YOUR TASTE BUDS ON VACATION! 50 Easy 

recipes . , . Any one can do? Send £3 00 +■ $1.00 postage & 
handling — Tropical Cuisine, P.O Bo* 963. Kaneohe. Hawaii 
96744 

AUTHENTIC Hungarian Gulyas. More. Send #10SASE A 
$5, Bon 5021, Wayland, MA 01778 

PERFECT Popovers Always, $3, Guaranteed: Anderson, 

Box 848, Levittown, New York 11756 

, 

DELICIOUS HOLIDAY ENTREE! Manfcotti with BracioSle 
$3. Lu-j s, P.O. Box 6003. Hudson., OH 44236 



LOW CALORIE MICROWAVE Pies, quick - delicious. Send 
$2.95 to: Pies. Post Office Box 245, Zachary, LA 7079 1 

WINEMAKING, BEERMAKING, ETC. 

FREE CATALOG Winemaking. Beermakmg supplies 

Continental. Box 1227-CC, Daylona Beach, Florida 32015. 



BEERMAKERS ONLY! FREE Catalog Newsletter 
William s, Box 2195-M7 San Leandro, CA 94577 

WINEMAKERS — BEERMAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R, 
MINNEAPOLIS, MINNESOTA 55411 

WINEMAKERS — BEERMAKERS - Free Catalog - Fast 
Service - Large Selection: Kraus, Box 7850-L, 
Independence. Missouri 64053 

WINE BEER MAKING Catalog: B&J Enterprises. 1845 
South 19th, Springfield, Illinois 62703 

WINEMAKERS -Bee rmakers Free Catalog. Low Prices. 
Free Recipes. Cetlar-M, Box 33525, Seattle, WA 98133 

FREE CATALOG!! Your Complete Guide To Home Brew- 
ing- Wine And Beer — Supplies. Recipes. Instructions Home 
Brew International, Box 4547- PM12, Fort Lauderdale, FL 
33336 1-800-541-0900 
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COMING NEXT MONTH 




PM's Science Editor Tim Cofe 
reports on a simulated row-fevel 

attack run in the 
B-l Bomber- 





Mew home video hardware fea- 
tures super picture detail. 



Chryslers concept Portofino probes the future of auto design. 




US 50! 



Homebui its pour on perfor- 
mance: The hottest planes 
in the sky for the money. 



Land saiJers combine the thrill 
of rce boating and auto racing, 





Sail On Land At 1 00 mph 

Blast over a dry lake bed in a land safler — a 
3-wheel, wind-powered machine with the 
thrill of high-speed sailing and auto racing. 

Import Car Buyers' Guide 

Complete info on every import car on the U.S. 
market. Check out the new 4-wheel-steering 
and the 1 50-mph, high-performance models. 

Video Goes Super 

Here's the next generation of home video 
hardware — a major breakthrough in picture 
resolution and color fidelity. 



We Fly The B-1 Bomber 

We go on an attack run 500 ft. above the deck 
at 600 mph. Plus an inside look at the massive 
support systems needed by the B- 1 . 

Hot Homebuilts 

Homebuilt planes now outperform the 
general aviation models. Here are the new 
skyburners in this year's Oshkosh fly-in. 

Cars Of The Future 

New in-depth series probes the future of auto 
design and presents the latest thinking on cars 
for the year 2000. 
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TOYOTA TRUCKS 





HANDLES THE BIGGEST 
PAY LOAD IN ITS CLASS. 





The Toyota Standard Bed Truck, Its the gold standard of 
compact trucks, built with the long-lasting quality that's 
made Toyota number one in import truck sales!" The 
Standard Bed's versatility lets it adapt to your changing 
needs. It's an easy-to-drive daily commuter, a willing 
workei; and always ready for some weekend fun. Stan- 
dard payload is the biggest in the compact class. . .1640 
lbs** Standard towing capacity is unsurpassed in its 
class at 3500 lbs? As Toyotas lowest-priced truck, it sets 
another standard. The value standard, For quality for 



value, for a truck that'll make you 
wonder how you ever got along with- 
out it, Toyota Standard Bed. Don F t 
compromise, don't settle for anything 
less than the gold standard. 

Get More From Life , . , Buckle Up! 
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